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Fig. 2.—THE BIOGRAPH WORK IN A NEW YORK THEATER. THE “MUTOSCOPE.” 
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TRIAL TRIP OF THE BATTLESHIP IOWA. 

First-class sea-going battleship lowa completed her 
trial trip over the official course on April 7, when she 
maintained an average speed of 17 knots during a con- 
tinuous run over a 66 mile course. The run was com- 
pleted after about eight hours of continuous steaming, 
at the end of which her boilers and machinery were in 
first-class working condition. The average boiler pres- 
sure was 152 pounds per square inch with one inch of 
air pressure in the stoke hole. The engines averaged 
about 112 revolutions per minute for the whole run. It 
is noticeable that the speed was remarkably uniform, 
and that there was no evidence of the ship making any 
spurts above her average speed. At the close of the 
run, the lowa was tested as to her steering capabilities, 
and the helm being put hard over, she swung for a 
complete half cirele, first to port and then to starboard. 
She was very quick in answering her helm and proved 


'| that she could turn a cirele of something under 400 


yards. It was noticeable that when the ship was 
being driven at full speed there was practically no 
vibration, what little there was being noticeable at the 
bow and stern. The contract speed for the Iowa was 
15 knots per hour, and the builders were to receive a 
bonus of $25,000 for every quarter of a knot in excess ; 
a stipulation which will secure to William Cramp & 
Son, of Philadelphia, the suin of $200,000. 

The lowa was designed for a speed of 15 knots under 
an indicated horse power of 11,000. As the power neces- 
sary to drive a ship varies as the cube of the speed, it 
is evident that on this occasion she must have indicat- 
ed some thousands of horse power more than she was 
designed to do. 


ett 
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ENGLAND'S NAVAL POLICY. 


The latest advices regarding the proposed increase to 
the English navy plainly indicate that there is to be 
no cessation in the activity which has characterized 
naval shipbuilding in that country for the last few 
years. The amount of money that has been appro- 
priated for increasing and carrying on the naval es- 
tablishment is something over $115,000,000. During 
the next few months the government will commence 
the construction of four battleships of nearly 15,000 
tons, three third-class cruisers, two sloops of war, four 
twin screw gunboats and two torpedo boat destroyers. 





. «| A new yacht will also be built to take the place of the 


Victoria and Albert, a paddle steamer which has been 


25 | used by royalty for a great many years. It is intend- 


ed that the new yacht shall be one of the most sumptu- 
ous of its kind afloat. 

The current programme is one of the largest ever laid 
down by Great Britain, as may be judged from the fact 
that during the next twelve months she will have built 
or will be constructing 14 first-class battleships of be- 
tween 13,000 and 15,000 tons displacement, 8 first-class 


| cruisers of 11,000 tons, 9 second-class cruisers of 5,800 


tons, 10 third-class cruisers, 2 sloops of war, 4 twin screw 
gunboats, 52 torpedo boat destroyers, 8 light draught 
steamers for river service, besides the royal yacht above 
mentioned. The list above given represents in the ag- 
gregate 108 vessels, whose total displacement will be 
880,000 tons and the total horse power 800,000. The 
total number of men in the navy will be increased to 
over 100,000. Under the head of improvement of foreign 
naval stations, provision is made for very extensive 
dredging, with a view to securing safe anchorage for 
ships of the deepest draught at all seasons of the year. 
Large docks are to be built at Jamaica, Bermuda and 
Hong-Kong, and three dry docks are to be constructed 
at Gibraltar whose length will be respectively 850, 550 
and 450 feet. 


ABANDONMENT OF A SOCIAL EXPERIMENT. 


Two schemes for insurance against want of employ- 
ment have existed for two or three years past in Switz- 
erland, one in the canton of Berne and one in that of 
St. Gall. The former was voluntary, but in St. Gall 
the laborer was compelled to insure. The American 
consuls at Chemnitz and St. Gall have both recently 
reported on the subject, and the former states that 
men whose work is steady and likely to continue so 





7%) complain bitterly that they are compelled to support 


in idleness others whose labor is uncertain, but who, 


17 | for that very reason, are better paid when they are at 


work. “It is not in the nature of things for sucha 
system to succeed, even among so loyal, loving, and 


ima | gentle a folk as the Swiss. The effort is not vain, if it 


will teach the thoughtless how hard it is to make laws 


ima | or to institute any system that is to take the place of 


thrift and economy during the days when work is plen- 


oa "™) tiful.” Some time after this report the consul at St. 


Gall wrote that the experiment has been abandoned 
at the instance of the laborers themselves. He says 
they “ found that a system which insured against loss 
of work resulted in the promotion of laziness and idle- 
ness. In fact, a knowledge of the existence of this 
system of insurance had drawn to St. Gall a consider- 
able number of unemployed from other parts of Switz- 
erland, with the object of obtaining support at the 
expense of resident laborers.” Hence the system dis- 





Imm | appears on and after June 30 next. 
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THE GOVERNMENT’S SCIENTIFIC EXHIBITS AT 
THE TENNESSEE EXPOSITION. 

The preparation of the exhibits to be made by the 
Smithsonian Institution and its dependencies at the 
Tennessee , Exposition at Nashville is well advanced. 
The exhibit of the National Museum has not yet been 
fully arranged, but it will consist essentially of a 
representative exhibit taken from each of its num- 
erous departments, and will probably be confined to 
this. 

The collections of the Smithsonian proper will em- 
brace a complete set of the publications, including the 
Half Century book, which latter great work will here 
be seen by the public for the first time, and will also 
inelude portraits of James Smithson and Thomas G. 
Hodgkins and a plaster model of Joseph Henry. 

The Bureau of American Ethnology will concentrate 
its energies on a Kiowa camping circle, and this will be 
one of the most interesting features of the govern- 
ment’s exhibits. The Kiowa Indians, together with an 
affiliated branch of the Apaches, have a highly elabo- 
rate social organization which is embodied and 
expressed in the grouping of their tepees and mode of 
camp life. All this will be exhibited in miniature and 
with great fidelity to nature. The exhibit will include 
all the objects of the handiwork of these Indians. 

The National Zoological Park at Washington is 
to be reproduced with accuracy of detail in the form of 
a model about seven feet square, the work oi a local 
modeler. Photographs of important features of the 
park, which is a very beautiful tract, including groups 
of animals, etc., will be shown. 

The Bureau of International Exchanges, in the 
Smithsonian building, will exhibit a map of the 
world showing the number and location of its branches 
in all countries, these branches being in nearly every 
corner of the globe. One set of government docu- 
ments will show the number of publications annually 
sent abroad, and this, w,.-->- with a bound list of the 
foreign correspondents, will show how extensive are 
the bureau's activities. 

The exhibit of the astro-physical observatory will be 
quite interesting, including, among other objects, 
photographs of the spectrum showing the progress of 
the observatory, photographs of apparatus, and the 
bolometer, the marvelous invention so invaluable to 
astro-physics. Prof. Langley’s aerodrome, or air ship, 
will be shown only by photographs. 

The exhibit of the United States Geological Survey 
will embrace two cases of minerals and a case of fossils. 
It will also include a suite of the rocks of the educa- 
tional series. The last named is worthy of especial* 
note. It is one of a number of duplicate suites, each 
consisting of 156 typical rocks which the Geological 
Survey has been preparing for a number of years, to 
be distributed to the great universities and colleges of 
the land for purposes of instruction. Its exhibition 
at Nashville will serve to announce its practical com- 
pletion, as it will there be seen for the first time as an 
entirety. In addition to the above the survey will 
show twelve or fifteen relief models, most of them very 
fine, and a large collection of the topographic maps 
and geologic folios, as well as a number of transpar- 
encies and pictures of various kinds. 

W. T. MoRsSELL. 
=m © me 
BUSINESS CHANGES. 

An elderly gentleman engaged in business for some 
twenty years past in New York and its vicinity, and 
which requires him to visit various lines of trade, said 
recently: *‘I find in the last few months that I am 
obliged to begin all over again. I go into a concern 
with which I have had dealings for years, and am sur- 
prised to find. that the man with whom I have been 
transacting my business no longer sits at the desk. I 
ask for him and am told that he is no longer with the 
concern. Another, and in many cases a younger, man 
is there instead. It is almost like presenting my busi- 
ness anew. There is a perceptibie interruption to rela- 
tions, and an immense amount of new work to be done 
before I can get back to the position I occupied under 
the old management. This I meet almost universally. 
Some establishments have seized upon the present 
opportunity to rid themselves of dead wood. Others 
have hired cheaper help. Others have seen the oppor- 
tunity of pensioning men long in their employ and 
superseding their somewhat old-fogy management by 
that of younger men up to date. Were I to tell you 
the number of cases in which these circumstances 
come to light, you would be astonished.”— Business. 


wT 








BAZIN’S ROLLER STEAMBOAT. 

Dispatehes from London, dated April 3, say that the 
reports of the recent trial trips of the roller steamer at 
Rouen have been discouraging, the engines not prov- 
ing powerful enough. Their power was nearly trebled, 
but the increased weight submerges the rollers so deep 
that they only turn ten times a minute instead of 
forty. The rollers throw up such quantities of water 
behind that each acts like a brake and reduces the 
thirty knots an hour to six or seven. Rubber scrap- 
ers are being experimented with to prevent the up- 
heaval of the water. 
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THE HON. BENJAMIN BUTTERWORTH. 

The appointment, and confirmation on April 6 by the 
nited States Senate, of the Hon. Benjamin Butter- 
rth to the responsible office of Commissioner of 
tents will, we feel sure, receive the unqualified ap- 
oval of all practitioners before the Patent Office. 

rhe new Commissioner of Patents accepted the com- 
.sionership at the urgent request of President McKin- 
.. Great pressure was also brought to bear upon 
+. Butterworth by the bar of the country without re- 
rd to polities, and it is not without considerable pe- 
viary sacrifice that he takes the position, for which 
is so eminently qualified. 

(r. Butterworth is fifty-nine years old and was born 

‘hio. He was admitted to the bar in 1861 and com- 
need the practice of law in Cincinnati, The first 
i lie position which he held was that of United States 
triet Attorney for the Southern District of Ohio. 

was elected a member of the Ohio Senate, and 

sequently, in 1878, was sent to Congress from his 
rict, which was normally Democratic. He was re- 
ted to the next Congress. 

jo was Commissioner of Patents during the adminis- 
ion of Chester A. Arthur and made a good record as 
ncorruptible and efficient commissioner. He served 
‘| he resigned to become a member of the Forty- 

h Congress. He was elected afterward to the 
Fiitieth and Fifty-first Congresses and declined the 
nomination for the Fifty-second Congress. 
W ule in Congress Mr. Butterworth was ad- 
wittedly one of the readiest and ablest de- 
baters on the floor of the House and was 
always the champion of good government 
and pure polities. Mr. Butterworth was 
president of the commission sent by the 
United States government to Europe, to 
induce the foreign governments to take part 
in the Chicago World’s Fair. After termin- 
ating his conneetion with the Exposition, he 
gave his entire attention to the practice of 
law in connection with Mr. Julian C. Dow- 
ell. The law firm of Butterworth & Dowell 
have offices in Washington and Cincinnati. 
During his tenure of office as Commissioner 
of Patents Mr. Butterworth compiled a most 
comprehensive work on “The Growth of 
Industrial Art.” This work gives the history 
of two hundred of the arts from the rude 
beginnings up to the most complicated ex- 

ples of the modern inventors’ skill. 

‘ir. Butterworth’s deep interest in the 
promotion of all publie enterprises, indus- 
tries and inventions, his liberal-mindednes:; 
toward inventors and his influence with the 
representatives of the national legislature, 
all portend for good in the future, the pos- 
sible reform of abuses and the placing of the 
Patent Office on a higher plane of usefulness. 

es Sng PES 
NO BIDS FOR ARMOR PLATE. 

There were a number of surprised people 
at the Navy Department on April 8, when 
bids were opened for supplying the govern- 
ment with 8,000 tons of armor for the battle- 
ships Alabama, Illinois, and Wisconsin. It 
was the first opportunity of the department 
to test the attitude of the armor plate manu- 
facturers with regard to the stipulation in 
the Naval Appropriation bill that the aver- 
age cost of armor to the government should 
not be more than $300 a ton. Secretary 
Long presided at the opening of the bids, 
aud he announced that one bid only had been received. 
When the so-called bid was examined, it was found to 
be in the form of two propositions from the Illinois 
Steel Company, a Chicago concern, neither of a regular 
character in conformity with the advertisement. Both 
of these propositions will be rejected. 

The company offered to furnish the 8,000 tons at $300 
aton, on condition that Congress would award it a 
contract for the entire wants of the United States gov- 
ernment for armor plate for twenty years. If this were 
done, the firm would furnish the material at $240 a ton, 
provided it did not have to manufacture less than 6,000 
‘ons and more than 12,000 tons annually. The other 
proposition was curious. It contemplated the erection 
by the government of its own plant, the Illinois Steel 
Vompany to lease it the ground at a nominal figure 
‘or ninety-nine years and to furnish open hearth ingots 
Suitable for armor plates. 

What the government will do in view of the setback 
siven by the refnsals to bid has not been decided. Con- 
greas will have to untangle the knot. Meanwhile 
Secretary Long has reserved his opinion. 


-—- — 
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ACCORDING to Cosmos the following method has been 
adopted for testing the hardness of steel balls. A plate 
of glass is inclined to the horizontal and the balls 
dropped on this one by one from a definite height. 
Che rebound of the ball, if properly tempered, is suffi- 
“lent to carry it into the hopper, where the hard balls 
are thus automatically collected. Soft balls, rebound- 
‘ng less, fall into another receptacle. 
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THE POPULATION OF SWITZERLAND. 

The population of Switzerland at the last census 
lation from 1850-88 was 5°1 per 1,000 inhabitants. The 
same conditions, however, appear to exist in that coun- 
try as in others, namely, that the population of the 
industrial districts increases, while that of the agricul- 
tural districts tends to decrease. According to the 
secretary of legation at Berne, the death rate averaged 
176 per 1,000 in the towns in 1894. Influenza was 
responsible for 2,275 deaths, as compared with 2,669 in 
1890, and only 268 in 1891. The average of deaths from 
alcoholism was 6°5 per cent of the total. In 1888 there 
were 229,650 foreigners resident in Switzerland, of whom 
112,342 were Germans, 13,000 Austrians, 53,000 French, 
and 41,000 Italians. The English who come into the 
country, and who do so much to support the hotel 
industry, would seem therefore to be mostly of the 
tourist class, as there were only 2,577 residents. The 
emigration of Swiss has diminished from 13,502 in 1883 
to 3,849 in 1894, and of these 3,285 went to the United 
States, of whom 1,273 were agriculturists. These offi- 
cial figures do not include the army of Swiss waiters 
and hotel servants who go abroad annually for the 
winter months, to the Riviera or elsewhere, and who 
return home for the summer tourist season. The aver- 


age number of suicides per 100,000 inhabitants was 





22°5, as compared with 75 in England and Wales. A 





HON. BENJAMIN BUTTERWORTH, COMMISSIONER OF PATENTS. 


curious coincidence in connection with suicides in 
Switzerland is that they are about 5 per cent higher on 
Tuesdays than on any other day in the week, and for 
men hanging, and for women drowning, appears to be 
the method of dispatch preferred by each sex.—Jour- 
nal of the Society of Arts. 


tin denatessiclnpgetiigenti 
PRODUCTION OF RAIN BY GREAT FIRES. 


In the early part of the century Prof. Espy excited 
great interest by his lectures on the formation of clouds, 
rain, and storms, and several, but not many, instances 
were quoted in which fires in the forest or canebrake 
were known to have actually produced local rains. An 
experiment made by Espy, near Washington, was not 
successful, and, indeed, it is conceded that a very 
moist condition or a generally unstable condition 
of the air is needed in order to produce a favorable 
result. It will, perhaps, be of interest to find that 
attention had been called to this matter before Espy’s 
time. Thus, in the London Philosophical Transactions 
for 1708 (see Hutton’s Abridgment, vol. v, p. 403) the 
Archbishop of Dublin says : 

‘There are three ways of reducing heath and bog to 
arable land (in the counties of Londonderry and Done- 
gal): the first is by cutting off the seurf of the ground, 
making up the earth so cut in heaps, and when the 
sun has dried them setting them on fire; when burnt 
as much as they can be the heaps are scattered on the 
ground, and, after plowing, it produces barley, rye, or 
oats for about three years. The inconveniences of this 








(1888) was 2,917,000, and the average increase of popu- | 











method are (1) that the burning defiles the air, causes 


rain and wind, and is not practicable in a wet sum- 
mer, » 

It may be of historical interest to collect other refer- 
ences to the connection between iarge fires and subse- 
quent rainfall, says the Monthly Weather Review. 

> +01 mi 
PRACTICAL DIRECTIONS FOR SOLDERING ALUMINUM. 

Opinions on the best method of soldering aluminum 
are always of interest, and the following communica- 
tion from ‘‘Solderer” to the Metal Worker is pro- 
nounced by aluminum experts to contain some excel- 
lent practical directions for soldering aluminum. The 
*‘Solderer” says : 

I notice the pictures accompanying the article on 
the “Specimens of Aluminum Soldering,” but my 
attention, however, was more particularly attracted 
to the statement that the samples shown had not been 
subjected to the test of;time, which has in a number of 
instances destroyed the hopes of those whe thought 
they had successfully solved the problem of soldering 
aluminum by a simple method. 1 have not solved this 
problem, but have accumulated quite a bit of infor- 
mation on the subject, which may be of interest to 
those who are laboring in this field. When exposed to 
the atmosphere an electrical action or chemical action, 
as it is sometimes called, begins, and either the alumi- 
num or the metals in the solder start oxidizing, which 
eventually results in a separation of the 
solder from the aluminum, This action is 
more rapid when aluininum has been used 
to manufacture a vessel to contain water 
It can readily be seen from this that it is ab- 
solutely necessary that the surface of the 
aluminum must be thoroughly tinned, or 
protected as far as possible from atmospheric 
influence, in order to solder readily, and if 
the joint is to be a lasting one, the protection 
to the surface of the aluminum must be of 
a permanent nature. he difficulty in sol- 
dering aluminum has been to keep the sur- 
face entirely free from oxidation, the fluxes 
used in soldering other metals not being 
adapted for it. 

Solders that are best adapted for use with 
aluminum contain a percentage of zine, or 
spelter, and those who wish to demonstrate 
that aluminum can be soldered have only 
to use stearine as a flux with an ordinary 
soldering copper and a selder which oon- 
tains a small precentage of zine, or that has 
been prepared on purpose for soldering this 
metal. It is quite possible that those who 
are expert in the use of soldering coppers 
ean tin the surface and solder the joint with 
half and half solder, with stearine as a fiux. 
Those who have soldered tin plate, copper, 
brass, zinc, and black iron, know that black 
iron is much more difficult to solder, because 
the surface must be thoroughly cleaned from 
all oxide and made bright. Those who have 
had the most experience do not attempt to 
solder the iron until it is in a perfectly clean 
condition. From the fact that aluminum 
presents a bright appearance, it is too often 
assumed by those who experiment in solder- 
ing it that it may be readily soldered, while 
in fact as much care must be taken to have 
its surface perfectly clean as is taken in 
cleaning the surface of a piece of black sheet 
iron for soldering. Aluminum solder 
made more durable and capable of stand- 
ing the ravages of time by the addition of a per- 
centage of silver, which immediately adds to the cost 
and also to the difficulty of soldering, as it must be 
done with a blowpipe or by some other means by 
which the high temperature necessary for melting and 
fusing the solder can be secured 

0 
THE GUTTA-PERCHA CROP OF i896. 

The India Rubber World says: Advices from Singa 
pore, dated November 20, record the shipment of gutta- 
percha, from the beginning of the year to that date, as 
follows : 


is 


Picule Pounds. 

To Great Britain, .....cccccsccccsccessccveceeees 24.231 $230,800 
To Europe (Continent)...............- +0015 ,366 2,048,500 
To the United States, ..........4.---se00- 1,418 189,067 
BOG. . 25s cncaseddsacecs ccdedeee 600000 41,01 5,468,667 


These figures, for a trifle less than eleven months, are 
larger than the total shipment of gutta-percha from 
Singapore for either of the years 1892 or 1893. Unless 
the shipments were at a larger rate during December, 
however, it is probable that the total for the year fell 
below that for most of the years during the past decade. 
England’s share of the total is even greater for the 
period covered by the table than usual. 
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HISTORY OF THE AMERICAN LOCOMOTIVE. 

The series of articles on the history of the American 
locomotive, which wasannounced to commence in the 
present number of the SCIENTIFIC AMERICAN, will be 
published in the SUPPLEMENT, the first of the series 
appearing in next week's issue of that journal. 
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A SPRING SUPPORTED HANDLE BAR. 


rough roads the 


the body through the handle bar. This very com- 
monly eauses numbness of the hands or forearm, and 


the striking of some special obstruction often sends a 5 
t | crusher and for use upon a tramway several miles long, 


It is on this acecoun 
handle bars have met 


shoek through the entire body. 


that the wooden 


principally 





THE ROBINSON SPRING-SUPPORTED HANDLE BAR. , 


with favor, as being more resilient and 
“springy” than those made of metal, 
but the amount of added elasticity thus 
obtained is aun undefined quantity, and 


cannot be made greater or less as nay be 
desired, according to the weight of the 
bieyelist or his manner of riding. To 
overcome these objections, the spring- 
supported handle bar shown in perspec- 





tive and in section in the accompanying 
figures has been invented and is being 
introduced by William Robinson, of the 
i} Devonshire Building, Boston, Mass. It 
| was exhibited at the Boston bicycle show 
in February, and elicited general ap- 
proval 

The handle bar proper has at its center 
an independent bracket, and the handle 
bar stem is similarly provided at its top 
with a bracket, the two brackets being 
hinged together to form a fulerum, as 
shown in the sectional view, the hinge 


coming between the inwardly curved 











a 

nid 
ends of the bar, or toward the rear of the machine. 
On the handle bar bracket isa lug projecting down 
into the tubular stem, and to this lug is hinged a rod 
at the lower end of which is a spiral spring bearing 
against an annular shoulder within the stem, there 


| beaut y of the handle bar, which is exceptionally hand- 
The bicycle rider generally finds that in riding over | some. 
most tiring effects are those which | 
come from the jarring and jolting communicated to | 


A SEMI-TRACTION GASOLINE ENGINE. 

The illustration represents a novelty in traction en- 
gines, being a gasoline semi-traction engine which was 
|last month shipped to Yucatan, for running a stone 





| 
| 


upon which, however, it will be self-propelling in one 
| direction only, having a tongue and attachments for 
hauling by team. It was built by the Charter Gas 
Engine Company, of Sterling, Ill It has flanged 
| wheels for use on the track, but the flanges are so low 
that they do not cut in very much when used on the 
road. The propulsion of the engine in one direction 
by its own power is effected through the sprocket chain 
connection of the main shaft with a sprocket wheel on 
one of the axles, as shown in the illustration. This en- 
gine has the general features of the Charter gasoline 
engine, which has been many years on the market, the 
use of gasoline direct from the tank being so controlled 
as to secure perfect immunity from danger of fire and 
explosion, while unaffected by changes of weather and 
temperature. The driving pulley isa friction clutch 
pulley, simple in construction, and with means for tak- 
ing up the wear of the clutch shoes, which are lined 
with hard wood, The machine that is being operated 
can be stopped and started at will, while the engine 
continues to run. Mufflers for the exhaust reduce the 
noise, 80 there is not as much as is made by the steam 
engine exhaust. The gasoline tank has capacity for 
over a day’s consumption, and is shown in the cut. 
Cigar Ribbons, 

One New York firm alone turns out yearly an average 
of more than $200,000 worth of cigar ribbons and on 
these employs nearly 500 hands, says the New York 
Sun. Until 1868, it is said, cigar ribbons were not man- 
ufactured here. The use of silk ribbons to tie up cigars 
originated in Cuba. The Spaniard’s patriotism im- 
pelled him to choose the national colors of red and 
yellow, and at the present time these two colors, sepa- 
rate or in combination, are still the favorites. The 
first ribbons were made in Barcelona and were the 
rich crimson-scarlet, known as the Figaro, the vivid 
yellow of the Cabanas and Partigas, and the red and 
yellow of the Espanola. 

The first domestic ribbons made were of cotton, of a 
pale yellow, with a brown stripe running down the 
center, and this was speedily followed by a ribbon 
made wholly of silk. «In 184@8a cigar manufacturer in 
| this country conceived the idea of having his name 
|printed on the silk ribbon, which had hitherto been 
plain, and also the shape of the cigar. This was at first 
done in black, then in colors, and eventually in silver 
| and gold, with embossed work and coats of arms. 
| Then the name was woven into the ribbon instead of 
being printed. Woven ribbon is very valuable as a 








being nuts on the rod below the spring by means of | trade mark, since it is impossible to duplicate it in small 
which its initial compression may be adjusted as desired. | quantities. 

As the weight of the rider is thrown suddenly, or resting| In 1868 the first ribbon factory was established in 
normally, upon the bandle bar in riding, the bar moves | this country by aman named Wicke, who established 
slightly upon its fuleram, the spring absorbing the |a small factory near the East River. It was operated 
vibrations and the handle portions yielding as indi-| by two Swiss. The demand for the ribbon increased, 
cated by the dotted lines, thus obviating all shock and|and in 1870 the profits were so good that a four-loom 
jar on comparatively sinooth as well as on the roughest | factory was started and operated by Swiss weavers 
especially imported. Only two widths of what is 
termed ‘‘ Londres” ribbons were then made. In 1887 
| there were more ribbons used in proportion to the total 
| number of cigars manufactured in this country than in 
any other year, and since then the bundling of cigars 
has steadily decreased in favor of the system of packing 
twenty-five or fifty in a box without ribbons. 

The raw silk for the ribbous is imported direct from 
Japan and China. 
There are ninety- 
four styles of cigar 
ribbons made, va- 
rying in width 
from one - eighth 
of an inch to an 
inch and a half. 
United States rib- 
bons are sold in 
Canada in prefer- 
ence to the Eng- 
lish make, al- 
though the duty 
on our goods is 
heavier. Some of 
the machinery is 
very interesting, 
especially that 
used for weaving 
in the name of the 
firm in black. 

Some years ago 
the general public 
was bitten by a 
eigar ribbon fad 
and many ribbons 
were sold by cigar 
dealers to make 


roads, This bar yields only todownward pressure, and 
in lifting, as in hill climbing, it is rigid—unlike the 
wooden handle bar, which is equally elastic in all 
directions. The spring is adjustable to any weight of 
rider, and the bar itself is adjustable in its bracket, and 
may be easily reversed, giving either an up or down 
eurve to the handle bar. The construction described 
does not interfere in the least with the neatness and 








THE STERLING GASOLINE SEMI-TRACTION ENGINE. 








lambrequins, sofa cushions, «te. A woman in New 
Haven made a table mat of 450 separate ribbons and it 
fetched $160, while a cushion made by a cigar manu- 
facturing firm as a compliment to an actress, whose 
name was used as a trade mark, cost $250 simply for 
the needlework and time expended on it. 
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THE DENSMORE TYPEWRITER BALL BEARING TYPE 
BAR JOINTS. 

One of the latest to be introduced and one of the 
most valuable of the improvements which have marked 
the history of the Densmore typewriter is the ball bear- 
ing type bar joint, shown in the accompanying illustra- 
tion. Fig. 1 is a side view of the type bar and its 
hanger, with the depending key rod, and Fig. 2 is a 
larger view of a portion of the hanger, both views show- 
ing the five balls contained in the ball case on one side 
of the type bar pivot. A longitudinal sectional view of 
the type bar joint is shown in Fig. 3, there being five 
balls on each side of the pivot, and the joint thus has 
ten of these hardened balls. The arrangement prevents 
wear at the bearings, upon which perfect alignment 
and durability of a machine chiefly depends. The key 
rod, as will be seen, is pivotally connected with the 
short arm of a compound lever pivoted adjacent to the 
type bar joint, while the longer arm of this lever eim- 
braces and slides on the type bar during the stroke, as 
one’s hand slides on an ax helve in chopping, thus 
gradually overcoming the inertia of the type bar. The 
gradually accelerated speed and force thus obtained, 
with the least effort of the operator, account for the 
very light stroke of the Densmore typewriter, while the 
compound lever and its bearings receive all the lateral 
strain, so that there is practically no wear or play. The 
ball case is adjustable, but is serewed very firmly into 
place, and will rarely need taking up even after long 
use. There is shown in the window at the main office 
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BALL BEARING TYPE 
BAR JOINTS. 





of the Densmore Typewriter Company, 316 Broadway, 
New York, a type bar and connections complete of 
heroic size, the type bar being eighteen inches long and 
the balls nearly half an inch in diameter. The hangers 
are numbered, each hanger having tenons which fit 
accurately in mortises in the top of the frame, where 
they are firmly screwed in place, and this, with the del- 
icately exact construction of the type bar joints, gives 
the machine an accuracy of alignment which does not 
depend upon the occasional adjustments of a repairer, 
but which must stay, because the type bar joints do 
not wear out and the hangers cannot become unad- 
justed. 

The Densmore has comparatively few parts, is of 
light weight and easy to operate and very convenient 
to handle or earry. It has attained its great success 
from the thorough excellence of its manufacture and 
the many advantages and conveniences it possesses. 

a oo oe 
Carborundum Production and Use, 

The Carborundum Company reports to us that its 
works have produced during the year 1896, in round 
numbers, 1,191,000 pounds, or 59544 tons, of crystalline 
carborundum, says the Engineering and Mining Jour- 
nal. Consideration at the present is given to the 
production in crystalline form only, but another im- 
portant industry in which carbide of silicon promises 
to be a valuable adjunct will naturally increase the 
usefulness of the material. Some mention has been 
made of the experiments showing that carborundum 
can be used, and will, in all probability, take the place 
of ferro-silicon in the manufacture of steel. Prof. 
Luehrmann, of Germany, recently wrote an article on 
this subject, indicating that in the use of carborundum 
there will be in Germany alone, approximately, 2,500 
tons consumed annually, provided its cost would not 
exceed six cents per pound. It may be used for this 
purpose in an amorphous form, and the Carborundum 
Company is prepared to furnish it at a price slightly 
under this figure. 
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A NEW AUTOMATIC MILLING MACHINE. 

rhe illustration represents a machine which is well 
rth the attention of manufacturers of all classes of 
ds on which hexagonal milling is an important 
i of expense. The machine was designed and built 
James Gregory, of Bridgeport, Conn., to whom a 
rent was recently issued therefor. It mills the hexa- 
nal surfaces on the different parts of steam valves 
ij other similar work, and its operations are so com- 
tely automatic that the operator needs only to place 
| clamp the parts to be milled, when they are passed 
in one mill to another, presenting a new face or sur- 
e to each successive cutter until all the faces are 
ed. At the last stop, after being automatically 
ened, they are taken by the jaws of an unloading 
hanism, after unscrewing which the finished 

les are dropped into a receptacle. 

.e machine has an intermittently rotary table, 
movements of which constitute a complete rota- 
The table has holders to retain the hubs to be 

ied in their proper position during the several cut- 

- operations on the hubs by the millers, which are 
ioned at equal distances apart on the frame of the 

hine, each serving to mill off a 

ial surface. In the time of one 

vement of the table, the operator, 
ding in front of the machine, sets 
ub upon a holder, and sets the hub 
. proper angle with respect to the 

r, by means of a tool provided for 

purpose, after which, on moving 

indle, the table is rotated to carry 
hub to the first one of six milling 
stations, where the cutter operates to 
till off one of the outer surfaces of the 
hub. During the time of this milling 
the operator has placed a second hub 
on the holder, then at the front station, 
after which the table again rotates 
automatieally an eighth of a turn, 
carrying the first hub to the second 
milling station and the second hub to 
the first station, the hubs being slightly 
turned between the stations to insure 
the proper engagement of the cutters 
with their successive surfaces, The 
operation is continued in this order, 
by the rotation of the table, until the 
six surfaces of the first hub have been 
milled, when the next movement brings 

first hub beneath the gripping 
lich its removal is effected, 
the operation being simultaneous with 
the work of the several cutters on the 
heads that have been successively 
placed in position, As the hubs are 
thus removed from the holders the 
latter are left free to be immediately 
supplied with additional hubs: The 
‘utters are easily adjusted for different 
sizes of hubs, and the construction and 
operating mechanism of each of the 
eight holders and six cutters are sub- 
stantially duplicates of each other. 
The operator easily feeds to the ma- 
chine hubs of ordinary sizes at the 
rate of about three hundred an hour, 
and the milling is the final operation, 
the finish being of a superior character. 
The machine from which our illustra- 
tion was made has been running nearly 
(Wo years, a good portion of the time 
hight and day, without other expense 
than the wages of unskilled laborers to 
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he is enabled to see how a thoroughly skilled sales- 
man approaches a probable purchaser and how he 
overcomes the objections which the merchant is almost 
sure to bring up. Then, in turn, the embryo salesman 
is required to take his place upon the stage and thus 
learn confidence and tact while he is watched by expert 
critics who are able to make friendly suggestions or crit- 
icisms when they are needed. The places at the side of 
the stage are filled with what appear to be store win- 
dows, which are utilized to display goods of various 
samples, so as to familiarize the salesmen with the art of 
window dressing, in order that they may make valuable 
suggestions to customers. It is little wonder that, un- 
der this system, salesmen which are turned out are 
able to act successfully as agents for the establishment 
which employs them. 
eS 
The Armies of Europe, 

An editoriai article in the London Spectator has the 
following characterizations of the armies of continental 
Europe: 

“The vast armies of the Continent, which seem on 
land so irresistible, have all, like our own small army 





there is no proof that the cause of the evil, be it econ 
omygof supplies or corruption in their distribution, or 
a certain want of cheeriness which is deep in the Slav 
character, has as yet been removed. The Russian 
army, irresistible in defense of Russia, is not. as the 
last war with Turkey proved, equally formidable in 
offensive operations. The Austrian army, though spleu 
didly organized, and with perhaps the finest cavalry 
in the world, thinks in too many languages, has too 
many kinds of patriotism, and is governed too excia 
sively by a caste which has often failed in developing 
enthu.iasm in the soldiers it educates and commands. 
The Italian army has not the confidence which comes 
from a history of victory, and its history in Abyssinia 
seems to show that, while it will face anything, its 
leaders are unaccustomed to separate responsibility, 
and depend on the commander-in-chief, who may 
ormay not be equal as a strategist to his position. 
Finally, the French army, with its new and complete 
organization, its hundreds of thousands of brave men. 
and its ardent generals, is still embarrassed by certain 
sources of weakness. The supply departments are still, 
it is believed, infested with jobbery in the management 

of the great contracts, the huge mass 

of officers stil! includes many who are 








inefficient, and the Minister of War, 
Genera! Billot, has recently made a 
speech to a syndicate of military jour- 
nals which reveals with amazing frank 
ness some other mischiefs. Very short 
service does not quite suit the genius 
of the French people, who, quick to 
learn and in 
equally ready to pereeive the necessity 
of machinelike discipline. It takes 
them time to learn perfectly to obey, 
or, as General Billot puts it, we musi 
remember ‘the fact that the tempera 
ment of the German nation is 
naturally inelined to those ideas of 
discipline and which 
not possessed by our young French- 
so inteiigent, so brilliant, but 
and 


eager combat, are not 


more 


obedience are 
men, 
—let 
thoughtless. 
the French 
has so thoroughly made us men and 


confess it—so giddy 
And while we must ever 


which 


us 


bless revolution, 
citizens, I cannot help remarking that, 
from a military standpoint, the revo- 
lution has task of the in- 
structors of the army a very heavy one 
—the task of subjecting to the yoke 
of discipline men for whom the idea of 


made the 


liberty has become a dogma,’” 
“ee 
Military 


Ballooning. 


Experiments in 


A series of experiments are being 
made at Shoeburyness by the officers 
of the ordnance department and the 
superintendent of experimeuts at the 
school of gunnery on the one hand 
and the officers of the school of military 
ballooning at Aldershot on the other 
says Publie Opinion. <A captive bai 
loon was sent up over the Estuary of 


the Thames, attached by a cable of 


about 700 yards to a boat loaded with 
ballast, which was set adrift on the 
water. The weather was somewhat 


boisterous, and the morning dull and 
hazy. The field piece was placed on 
the marsh land beyond the schoo! of 
gunnery, from where the firing took 


atte place. The distance or range was 
3 ascertained to be about 4,000 yards 

A Curious Manufacturing The gun was worked by the staff of 
Establishment. THE GREGORY AUTOMATIC MILLING MACHINE. the school of gunnery, under the direc 

In the SCIENTIFIC AMERICAN SUP- tion of Major Hickman, R.A., assist 
ant superintendent of experiments. Shrapnel shell 


PLEMENT, No. 1079, for September 5, 1896, will be found 
an article entitled “An Industrial Democracy,” which 
gives an interesting picture of the establishment for 
training salesmen. 

lrobably no industrial institution in the world offers 
hore unique features than does this plant and the 
uethod by which the business is conducted. Aside 
‘roin the manufacturing part of the business, great at- 
‘eution is paid to the systematic training of employes. 
Usually the salesman is a person who is given a sample 
ol the article which he is intended to sell, and he is 
“nt out among prospective buyers to work out his 
vn salvation; bat the proprietors of this manufactur- 
‘is company determined that salesmen should be as 
ca elully trained as professional men, and to this end 
‘icy have devoted a great deal of time and expense. The 
” ‘ool for salesmen is situated in the upper part of the 
‘tory, and is fitted up with a small theater, the seats 
“rranged in a cirele, and a stage is provided which repre- 
“ents the office of the business man or any kind of store, 
ae hardware store, candy store, grocery store, ete. 
The man who wants to become a salesman may 

‘se up a course in this school, at the compa- 
"ys expense, and, while sitting in the auditorium, 





[the English], their points of weakness, differing in 
each state, but still well known to those who pass 
their lives studying their qualities. The German army 
is, as a fighting machine, probably the most perfect 
of all, but as Count von Moltke said, it has never been 
tested by retreat; it rests on universal conscription, 
which sweeps the unwilling as well as the willing into 
the military net, and it is of necessity commanded by the 
Emperor, whe must take part in the campaign, and 
who may or may not be competent to choose rapidly 
among the best plans, or to select the generals most 
competent in actual warfare. It is difficult even to 
imagine the total defeat of the wonderful machine, 
worked up as it has been for thirtyyears, but its real 
trial would come when it had to conquer in another 
and greater Zorndorf another Russian army equal in 
numbers to itself, and resolved to perish on the field. 
The Russian army, matchless in numbers and perfect 
in obedience and courage, is composed of underfed 
men, who, either from that cause or some special 
physical liability, perish when in movement in astound- 
ing numbers, and, once outside Russia, have a positive 
habit of dying. Army after army of Russians has 
withered away in the Caucasus and the Balkans, and 


was used. and good practice was made from the 
On the sixth round, however, excellent elevation 


first. : 
were obtained, and the 


and direction and distance 
shell was observed to burst almost immediately over 
the balloon. After oscillating for a few seconds, the 
balloon was observed to be collapsing, and then it 
gradually fell. Its descent was slow, and, as far as 
could be judged, had the car contained any occupants 
it is possible they would have sustained but little, if 
any, injury had the balloon fallen on land. When it 
was seen that the balloon had been injured and was 
descending, the boat to which it was captive wa- 
picked up and towed to land, and the balloon wa- 
packed up and later in the day sent back to Aldershot 
It was impossible to ascertain the extent of the injurs 
which was done to the balloon itself, but the wicke 
car appeared to have sustained little or no damage 
The experiments were at once suspended, and a report 
was drawn up and forwarded to the war office. 

On the western bank of the Nile Medinet Habu has 
been disineumbered of the rubbish under which it was 
buried and now stands out in all its magnificence. 
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NEW YORK ACADEMY OF SCIENCES. 
ANNUAL KXEIBITION AND RECEPTION. 
The fourth annual reception and exhibition of the 
New York Academy of Sciences was held in the Ameri- 
can Museum of Natural History, on the 5tb and 6th of 
the current month, and the presence of several thousand 
people testified to the value of the event and the inter- 
est taken it. This year the exhibits were limited to the 
exhibition of the progress made in science in the past 
year, and it enhaneed greatly the scientific interest of 
the exhibition, while enough popular matter was shown 
to oeeupy far more time in its inspection chan many of 
the guests were able to devote to it. Even such cul- 
tured assemblages as were present at the three sessions 
of this exhibition showed the interest aroused in the 
average human tind by something in motion, and the 
rock cutting machine, the exhibit in experimental psy- 
chology, the two booths in which new Roentgen X ray 
apparatus was at work, and the electrical furnaces had 
crowds of people around them all the time. Three ses- 
sions were held, that on the evening of the 5th being 
assigned for members of the academy and guests, while 
the sessions of the next day were open to the general 
public and members of the Scientifie Alliance and of 


the museum 

Fourteen departments of science were represented in 
the exhibition. and a catalogue comprising sixty-two 
printed pages was needed to enumerate the articles ex- 
hibited. The electrical section was especially strong, 
and its exhibit formed one of the striking features of 
the reception. A collection of incandescent lamps 
showed the advances made from the first crude forms 
to the present 220 volt high efficiency lamps. The old- 
est one shown was Edison’s paper horseshoe lamp, which 
was deseribed in the ScteyTIFIC AMERICAN, April 17, 
1880, and is still in good working condition. The ques- 
tion of producing electrical energy from carbon with- 
out the application of heat is one that is always in the 
minds of electricians, and that always receives much 
thought. One method of solving the difficulty is by 
using the Jacques carbon battery, in which carbon and 
iron are placed in caustic potash (KOH) and air is ad- 
mitted for a supply of oxygen. The apparatus was 
shown. The new and improved forms of Roentgen ray 
tubes and coils in operation in one of the booths were 
powerful enough to show the shadows of the bones of 
the human body, though most of the visitors contented 
themselves with taking a good look at their hands 
by means of the fluoroscope. One of the curiosities of 
the electrical department was one of the great por- 
celain insulators, ten inches in longest diameter, used 
on the Niagara-Buffalo transmission line to support 
wires between which exists a pressure of 10,000 volts. 

In the chemistry section there was a supplement to 
the electrical exhibit in the shape of several electrical 
furnaces, two of which were constantly in operation. In 
one of them quartz (a mineral until recently regarded 
as wholly infusible) was shown in a molten state, while 
the other was used for showing the spectra produced 
by dropping an appropriate metal into the are, accord- 
ing to the method of Roberts-Austen. An interesting 
series of chemical compounds produced by the aid of 
the electric furnace was on exhibition. The heat de- 
veloped in these furnaces is estimated to be as high as 
that developed in the sun (3,500° to 4,000° C.) The fur- 
nace used by M. Henri Moissan when he made dia- 
monds before the academy last October was on exhibi- 
tion, and the great carbons, 34¢ inches in diameter, like 
those used in the aluminum’ works at Niagara Falls, 
attracted some attention. A display of the Tiffany 
favrile glass was made in this section. 

The most popular feature of the section devoted to 
botany was a collection of one hundred water color 
paintings of Australian wild flowers. These were done 
from life in their native haunts by Mrs. F. C. Rowan, 
by whom they were loaned to the reception. Their 
marvelous fidelity to nature, combined with their artis- 
tic merit, have won twelve gold medals at various 
places from Melbourne to Paris and Amsterdam. A 
grewsome exhibit in the botanical section was a series 
of bacteria from our city water. Fortunately, most of 
them are entirely harmless 

Improved methods of installing exhibits of an arche- 
ological character were shown in a model of an altar 
mound exeavated near Chillicothe, O., last year, show- 
ing the manner of doing the work, and in a skeleton 
mounted in exactly the position in which it was found 
and surrounded by the personal ornaments which were 
originally buried with it. The exhibit in the archzo- 
logical department which seemed to attract the most 
attention was a selection of specimens illustrating re- 
cent discoveries at the ruins of Omitlan, state of Guer- 
rero, Mexico. The ruins covera large area and were 
diseovered by Mr. William Niven, in a region that has 
never been visited by any of the famous explorers and 
of which no mention is made by any of the Mexican 
historians. Many of the antiquities found are of un- 
usual form, but most of them have apparently been 
used as dress ornaments, amulets, ceremonial stones 
and the like. Seventy mother-of-pearl buttons and 
pendants were found in a small olla or pot of terra cotta 
nine feet below the surface of the ground in a temple. 


in the clay which filled the olla. Dozens of highly pol- 
ished idols of jade, diorite and serpentine and ear orna- 
ments of the same materials, together with masks of 
trachyte, marble, chert and jade, were on exhibition. 
One shell object was marked as being an ear ornament, 
but it bore a closer resemblance to an ordinary napkin 
ring. A series of fine photographs showed portions of 
the ruins and the laborers at work. Some 1,400 objects 
comprise this unique collection, which is now on per- 
manent exhibition in the American Museum of Natural 
History, having been acquired by that institution. In- 
asmuch as the Mexican government has just granted to 
Mr. Niven the right of exclusive exploration in these 





and other ruins in Guerrero for ten years, under certain 
conditions, we may reasonably hope for the display of 
additional material from this wonderful ruined city at 
future receptions of the academy. 

Experimental psychology is a department of science 
which is receiving much attention now from students 
and has its strongly popular side. The delicate and 
ingenious devices for determining the strength, dura- 
tion and effect of various sensations, the quickness of 
perception, and other mental processes were in opera- 
tion at one table and aroused much interest in the 
visitors. The great advances made of late years in the 
application of electricity to mechanical devices have 
rendered great assistance to this as well as to every 
other department of applied science. 

Geology, with its closely allied sciences of physiogra- 
phy, mineralogy, and paleontology, occupied a large 
portion of the space devoted to the exhibition and 
showed much that was new in material or method. 

The section cutting machine devised and exhibited 
by Prof. W. B. Dwight, of Vassar College, Poughkeep- 
sie, marks a great advance in this important aid to the 
study of rocks, minerals and fossils. The special features 
of the machine lie in the devices for holding the object 
so as to produce a cut in exactly the desired direction 
and for the adjustment and control of the cutting disk 
by adjustable friction rollers, so that the sectioning 
can be done by either small or large disks (six to twelve 
inches in diameter) with great accuracy, facility and 
economy of material. With this instrument can be 
cut sections of from eight to twelve square inches and 
from yy to yh inch thick with very true, smooth sur- 
faces, 

Progress made in physiography was shown by the 
display of recently completed maps, charts and topo- 
graphic models, one of New York City being of special 
interest. 

Paleontology, both vertebrate and invertebrate, 
showed that its devotees had not been idle the past 
year. Mounted and unmounted skeletons of marvelous 
perfection of mammals from the Tertiary lake beds of 
South Dakota and Wyoming were exhibited as some 
of the results of last year’s expeditions. One of the 
most important features in this section, from a scien- 
tifie point of view, was a series of specimens from New 
Mexico which revealed to Dr. J. L. Wortman the fact 
that the order of edentates or sloths originated on this 
continent in early Eocene time, instead of in South 
America, as has long been supposed to be the case. 

Prof. 8. H. Seudder, of Harvard University, contri- 
buted to the reception a selection from his celebrated 
collection of Tertiary insects from Florisant, Colorado, 
some of which are still undescribed and without names. 
All the principal orders were represented and in con- 
siderable variety. Prof. C. E. Beecher, of Yale Univer- 
sity, exhibited a set of models of trilobites which gave 
the results of infinite study and pains. Trilobites are 
crustacea and may be regarded as the ancestors of the 
modern lobsters, shrimps and crabs. 

In the mineralogical section the most striking spe- 
cimens were a group, 20 x 12 X 12 inches in size, con- 
sisting of three golden calcite crystals and another 
somewhat larger group consisting of very large crystals 
of calcite, galena, copper pyrites and zine blende on 
chert. These were from a new lead and zine mine near 
Joplin, Missouri. 

In the physical department Prof. O. N. Rood exhibit- 
ed a series of photographs demonstrating the regular 
reflection of the Roentgen. Among many other objects 
of interest in this department, mention may be made of 
the ingenious device gotten up by Mr. P. H. Dudley 
for the purpose of learning the amount of depression of 
railroad rails under moving trains. It is an electrical 
contrivance which is firmly attached to the base of the 
rail in such a way as to register automatically the 
elongation and compression of the rail as the train 
passes over it. Experiments with this little instrument 
prove that the deflecting pressure on a rail from a 
moving train is from ten to twenty times as great as 
was calculated from theoretical considerations. 

The plans of the zoological and botanical buildings 
to be erected in Bronx Park were on exhibition. 

A portion of Tuesday evening was devoted to ad- 
dresses by Prof. R. E. Dodge, chairman of the recep- 
tion committee, Prof. J. J. Stevenson, president of the 
academy, and Morris K. Jesup, Esq., president of the 
American Museum of Natural History, and a lecture 
by Dr. Nieola Tesla. Prof. Stevenson dwelt upon the 
fact that the past year had been a memorable one in 





These were exhibited, a portion of them still remaining 


the history of science in New York City. The Botan- 
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ical Garden is well under way, the Zoological Garden is 
an assured fact, and the Natural History Museum has 
made great enlargements in its building and more are 
provided for to complete the south front. Private 
munificence toward all these enterprises has been very 
great. The scope of the Academy of Sciences has been 
broadened by the establishment of a section of anthro- 
pology, psychology and philology, bringing the associ- 
ation a long step nearer to the older academies of 
science in Europe. The publications of the academy 
have been larger and more numerous than ever before, 
and show the active scientific work that is being car- 
ried on under its auspices. Mr. Jesup outlined the 
status and plans of the great museum in which the re- 
ception was held, and spoke of the close relations exist- 
ing between it and Columbia University, the city Board 
of Education and the State Department of Public In- 
struction in the work of popularizing and disseminating 
scientific knowledge. The growth of the museum and 
related institutions in the last ten years has done much 
to remove from New York the stigma of being a purely 
commercial city, caring nothing for science, literature 
and art. Every exhibit in the museum was plainly 
labeled, giving information about the object, rendering 
a catalogue unnecessary. 

The subject of Dr. Tesla’s lecture was ‘‘ The Streams 
of Lenard and Roentgen, with Novei Apparatus for 
their Production,” and was illustrated by many dia- 
grams and some apparatus. After a brief but concise 
statement of what is known about the so-called X rays, 
Dr. Tesla detailed some of his own experiments with 
them and their production. Toward the close of 1894 he 
began an investigation into the effects upon covered 
photographic plates produced by Crookes tubes, and 
found that scme affected the plates and some did not. 
The destruction of his laboratory interrupted his ex- 
periments, and Roentgen’s announcement came before 
they could be taken up again and completed. One 
great difficulty in the way of success with some lines 
of electrical study has been to get a machine which will 
give a sufficient frequency of vibration. Now this 
problem seems to be solved. Dr. Tesla’s latest dis- 
covery is that a particular form of the electric arc 
light gives off X rays which produce results far supe- 
rior to those emanating from Crookes tubes. He also 
described a method he had lately discovered of de- 
flecting the X rays by means of magnets and magnet- 
ism so simple that any boy could do it. 

The reception and exhibition committee this year 
was R. E. Dodge, H. F. Osborn and C. F. Cox; special 
committee of arrangements, J. L. Wortiman and G. D. 
Orner ; and the chairmen having in charge the special 
departments of the exhibition were : Anatomy, George 
8. Huntington ; astronomy, J. K. Rees; botany, L. M. 
Underwood; chemistry, Charles A. Doremus; elec- 
tricity, George F. Sever; ethnology and archeology, 
Franz Boas and M. H. Saville ; experimental psychol- 
ogy, J. McK. Cattell; geology, J. F. Kemp ; mineral- 
ogy, George F. Kunz; paleontology, Gilbert Van 
Ingen; photography, William Stratford ; physics, Wil- 
liam Hallock and J. F. Woodhull; physiography, R. 
E. Dodge ; zoology, C. L. Bristol and Bashford Dean. 

The officers of the academy for 1897-98 are: Presi- 
dent, J. J. Stevenson ; first vice-president, H. F. Os- 
born; second vice-president, N. L. Britton; corre- 
sponding secretary, William Hallock ; recording secre- 
tary, J. F. Kemp; treasurer, C. F. Cox; librarian, 
Arthur Hollick. 
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The American Coal and Iron Production In 1896. 

According to statistics prepared by the Engineer- 
ing and Mining Journal, of New York, the output of 
bituminous coal in the United States during 1806 
reached a total of 141,770,099 short tons (2,000 pounds), 
showing a gain over 1895 of 4,371,752 tons. On the 
other hand, there was a decrease of 6,782,057 short tons 
in the anthracite production. The total coal pro- 
duction was, therefore, 193,351,027 short tons, and the 
total decrease, as compared with 1895, was 2,410,305 
tons. The production of coke showed a gain of 445,276 
tons, chiefly due to the activity of the iron and steel 
trades in the earlier part of the year. The price of 
coal continues very low, the average for bituminous 
coal at mines being below $1 per ton. The production 
of pig iron last year was 8,768,869 long tons (2,240 
pounds). The depression in business which made itself 
manifest in the latter part of the year had less effect 
than might have been anticipated, the decrease from 
1895 being only 677,439 tons, or about 7 per cent. 
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New Deputy Commissioner for Canada, 

In a recent issue we announced the death of Colonel 
Richard Pope, late Deputy Commissioner of Patents 
for the Dominion of Canada. A successor has just 
been appointed in the person of Mr. William Bain 
Searth, ex-Member of Parliament, who will fill the dual 
positions of Deputy Minister of Agriculture and Deputy 
Commissioner of Patents, reverting to the old system 
previous to 1888, when the late Chevalier Taché, M.D., 
held the above important offices. Mr. William J. Lynch, 
Financial Clerk, has been appointed Chief Clerk of the 








Patent Office, vice Mr. J. F. Dionne, resigned. 
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Recent Patent and Trade Mark Decisions, 
Klein v. City of Seattle (U. 8. C. C. A., 9th Cir.), 77 
Fed., 200. 

Insulating Pins.—The Klein patent, No. 297,699, for 
an improvement in pins for holding insulators for elec- 
trie wires, consisting of making the pin of wrought 
etal, with a soft metal head adapted to be screwed 
into the insulating material, has been held void for 
want of patentable novelty. 

Extensive Sales as Evidence of Invention. —The fact 
that a device has gone into general use, displaced other 
ievices, while in some cases evidence of invention, is 
ot econelusive of patentability;where the changes made 
iver the prior art are mere changes of mechanical con- 
_truetion or of form, size or materials. 


ieDowell v. Kurtz (U. 8. C. C. A., 3d Cir.), 77 Fed., 
206. 

Proteetion for Pipe Threads.—The Kurtz patent, No. 
\0,168, for a band or ring to protect the serew threads 
( pipes, has been held valid and infringed on motion 
preliminary injunction. 

Publie Aequiescence.—Where plaintiffs have manu- 
wtured and sold their device without opposition for 
ore than five years, there is sufficient proof of public 
-quieseence, and it is immaterial that a large number 
{ other devices were not marked “ Patented” when it 

appears that enough were so marked to give general 

notice of the patent. 

Cleveland Faucet Company vy. Syracuse Faucet Com- 
pany (U. 8. ©. C. N. Y.), 77 Fed., 210. 

Hydraulic Air Pump.—The Weatherhead patent, 
\o. 504,097, has been held valid as showing patentable 
invention and infringed by a pump containing a me- 
hanism whieh aecomplishes a similar result in the 
same way, although it differs in the construction some- 
what. 

Matheson v. Campbell (U. 8. C. C. N. Y.), 77 Fed., 280. 

Color Compounds.—The Hoffman and Wynburg pro- 
cess and product patent, No. 345,901, for the naphthol 
black color compounds, have been held valid and in- 
fringed on rehearing. 

Anticipation.—Where it is shown that a coal tar 
dye, similar to a dye covered by a process and pro- 
duct patent and answering to the chemical tests 
of the patent, was cn sale in this country prior to the 
application, it does not amount to anticipation of the 
patent, where it appears that it was made from a dif- 
ferent starting material, was inferior in quality, and 
was sold at a higher price. 

Validity of Product Patent.—Where a patent first 
describes a new patentable process, producing an arti- 

le chemically and technically identical with an article 
formerly known, but superior thereto, the invention is 
a meritorious one, and the claim on the product will 
be held valid as well as the claim on the process. 

Burden of Proof of Infringement of a Process Pat- 
ent.—The complainant has shifted the burden of proof 
resting upon him as to infringement of the process 
patent when he has shown that the defendant’s pro- 
duet corresponds with that claimed in the patent when 
subjected to chemical tests, and then the burden is 
upon the defendant to show that it was made by a 
different process. 


Heaton Peninsular Button Fastener Company v. Eu- 
reka Specialty Company (U. 8. C. C. A., 6th Cir.), 
77 Fed., 288. 

Sales of Patented Machines with Conditions Limit- 
ing Their Use.—It is lawful for the owner of a patent 
for a machine to sell such machines subject to a condi- 
tion that they shall be used only with a certain article 
manufactured by the seller, and that, in case of a 
breach of the condition, the title shall revert to the 
original owner. This is true, although such articles 
which must be used with the machine are not pa- 
tented, if such restriction gives the owner of the ma- 
chine patented a monopoly of their manufacture and 
sale. This is not void as in restraint of trade or against 
public poliey, for the purchaser of the machine is a 
mere licensee, and the breach of the condition would 
not only be a breach of the contract, but a violation of 
the monopoly, for which an injunction would lie. In 
such case, tou, it is immaterial that the patent owner 
sells the machine through jobbers and not directly to 
the users where the machines bear a conspicuous metal 
label with the conditions of the sale thereon and all 
parties have notice of it. Where, for example, ma- 
chines for fastening buttons on shoes are sold by the 
patentee on condition that only staples made by said 
patentee, although not patented, shall be used therein, 
any other party will be enjoined from selling staples 
which are intended to and can only be used in such 
machines, for he is guilty of contributory infringement. 
And in such case it is immaterial that the defendants 
did not use the patented machines or that they are 
making and selling an unpatented article. 


International Tooth Crown Company v. Bennett (U. 
8. C. C. A., 2d Cir.), 77 Fed., 313. 

Artificial Teeth.—The Low patent, No. 288,940, for a 
device for permanently inserting artificial teeth without 
a plate and without using the gum as a support, was 
held void as to the first two claims. 





Scientific American. 


Archeological News. 

A life sized bronze statue of Poseidon was recently 
discovered in the sea near Mount Cithaeron by a fisher- 
man. Though it is badly rusted, the head is untouched 
and only the hands are missing. Near it was a splendid 
marble pedestal with an inscription. The statue is as- 
signed to the sixth century before Christ by archwolo- 
gists, who say it is as fine as the Jupiter Olympus found 
at Delphi. 

Cologne has been celebrating the carnival by a his- 
torical and artistic procession around the cathedral, 
including young women who represented St. Ursula 
and her eleven thousand virgins, the town tower, and 
the mercenaries employed by the archbishops when 
they were secular princes. It is asserted that the car- 
nival has been held at Cologne since pre-Christian 
times and that it is the direct representative of the 
Roman Saturnalia, 

Edmond de Goncourt’s Oriental china, for which he 
and his brother spent 400,000 frances, brought 237,046 
franes at the recent sale in Paris. His eighteenth cen- 
tury drawings, however, were sold for much more than 
he paid for them. So far the collections have brought 
in 1,162,352 franes, and there are four more sales to come, 
but the sum is much smaller than was expected, and 
the Goncourt Academy will be poorly provided for, 
even if the will is held valid by the courts, 

The Romanesque tower with its Roman foundations 
at the entrance to the mausoleum of Diocletian, at 
Spalato, in Dalmatia, has been destroyed. A new 
structure is taking its place. Fragments of capitals, 
sculptures, and stones that date from the third to the 
twelfth century are lying about the ground ; some of 
them are being built into the new structure which is 
taking the place of the old. This is not very likely to 
make Dalmatia as popular a place of resort for the 
tourists as Italy or Sicily, and if the antiquities of this 
interesting region are to be rebuilt in this wholesale 
manner, it will not tend to encourage visitors. 

M. Berthelot has recently published in the Comptes 
Rendus analyses of weapons, tools, ete., from Tello, in 
Chaldea. Their date is put from 4000 to 3000 B.C. 
A large lance and a hatchet were found to be approxi- 
mately pure copper, and another hatchet was of cop- 
per with traces of arsenic and phosphorus, by which 
it seems to have been hardened. No trace of tin was 
present in any case. Thus in Chaldea an “age of cop- 
per” seems to have preceded the ‘“‘ageof bronze.” An 
egg-shaped object from the same locality, weighing 121 
grains, was of iron ; an ingot of white metal was 95 per 
cent silver; a leaf of yellow gold was found to contain 
considerable quantities of silver. 

Prof. Thomas D. Seymour, chairman of the manag- 
ing committee of the American School at Athens, says 
that on account of the threatened war the excavations 
projected by the school this season at Corinth, and 
perhaps elsewhere, will not be undertaken. The Cor- 
inthian excavations, on account of the great depth and 
the purchase of valuable land, would this year have 
meant a considerable undertaking, and the govern- 
ment has had no time to give to the matter of expro- 
priating land and superintending the work. At this 
season of the year it is always somewhat difficult to 
obtain laborers, and this year, with the demand on the 
men for service in the Greek army, the effort to hire 
them would be useless. 

The lake village of Glastonbury, England, is very 
interesting. During the last year fifteen additional 
dwelling houses and 500 feet of palisading have been 
disclosed, and nearly two-thirds of the boundary have 
now been unearthed. According to the Academy many 
valuable relics have been obtained, among them being a 
saw, a wooden ladder seven feet long, a small door, and 
a mirror—a feature of late Celtic art. The pottery was 
abundant and was ornamented in late Celtic style, un- 
influenced by Roman art. Hence, the discovery of this 
lake village cannot fail to shed much light upon ove of 
the obscurest periods of British art. The discovery is 
of great importance, for it reveals the manner and avo- 
cations of the prehistoric people who occupied Glaston- 
bury in the iron age. 

The Atheneum of February 20 reported the discov- 
ery at Athens of an ostrakon, or potsherd, bearing the 
name of Themistokles. Of this curious find we are 
able, says The Builder—thanks to the Berliner Philo- 
logische Wochenschrift, February 27—to give our read- 
ers some further particulars. The ostrakon in ques- 
tion is a fragment of the brim of a large vessel, of black 
terra cotta ware. On its surface has been seratched 
with a sharp tool the words ‘“‘Themistokles Phrearri- 
os,” in archaic letters. There can be no question that 
Themistokles is the famous statesman, and that one of 
the actual ostraka that condemned him to banishment 
in B. C. 470 has come to light. Up to the present time 
only three similar voting ostraka had been discovered, 
one on the Acropolis, with the name of Megakles, son 
of Hippokrates, the uncle of Perikles ; another, also on 
the Acropolis, with the name of Xanthippos, the father 
of Perikles ; and a third, bearing the same name but 
found in the Kerameikos. All three are published, and 
we hope the Themistokles ostrakon will shortly appear. 
It was found in the excavations being carried on by 
the German institute near the Areopagos. 
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Science Notes, 

The Italian physicist Signor Pettinelli has been mak- 
ing a number of observations in the minimum tempera- 
ture of visibility. He finds that the larger the hot sur- 
face, the lower the temperature required. With a sur- 
face equal to 28 square inches in area placed 2 feet from 
eye the minimum temperature necessary to render the 
surface visible in the dark is 400° C. f 

The death is announced of James Joseph Sylvester, 
the Savilian professor of geometry at Oxford ; Professor 
Georges Ville, of the Paris Natural History Museum, 
who was professor of botanical physics and author of 
important works on fertilizers: also Professor Henry 
Drummond, the author of “Natural Law in the 
Spiritual World,” “The Ascent of Man,” and other 
works aiming at the reconciliation of theology with 
science and evolution. 

The photography of ripples is a subject which seems 
to be of great interest, as is demonstrated by experi- 
ments by Mr. J. H. Vincent before the Royal Lusti- 
tution. Ripples produced on a mercury surface are in- 
visible to the naked eye, but by means of an electric 
spark, photographs of ripples set up in mereury by a 
stylus attached to the tuning fork can be obtained. 
These photographs show in a novel way the phenomena 
of interference, diffraction, and spherical aberration. 

There has been placed in the Treasury Whips’ room 
at the House of Commons, London, for the inspection 
of members, a section of the barrel of a new Lee-En- 
field rifle which has never been used, and a section of a 
similar weapon through which 4,650 rounds of cordite 
ammunition have been discharged. The latter is ina 
perfectly serviceable condition, and experts declare 
that it is good for another 8,000 rounds. As 300 rounds 
a year is the average number fired by a soldier, it fol- 
lows that the life of a Lee-Enfield barre] is considerably 
over ten years, the official estimate of their period of 
utility. 

The Sinking Fund Commissioners of the city of New 
York adopted a resolution, on March 25, setting aside 
261 acres, the entire southern portion of Bronx Park, 
for the establishment of a zoological park, under the 
condition that the zoologica! society shal! raise $100,000 
before beginning to use the park and $150,000 within 
three vears from the date that the work of improve- 
ment is begun by the park department. The society 
contributes the buildings and the collection of animals. 
The city of New York will spend $125,000 immediately 
in the preparation of the land and will during the first 
year of occupation provide a maintenance fund not 
exceeding $60,000 for the care of the animals and the 
further improvement of the park. 

The international aerostatic ascents, which for some 
time past have been contemplated, took place on the 
18th ult., at Paris, Berlin, and Strasburg. Three un- 
manned balloons were liberated at about 10 A. M.— 
local time—at each station. The Berlin balloon burst ; 
the Strasburg balloon disappeared in the northeast, 
and has not yet been recovered; the Paris balloon 
descended, after having traveled during a little more 
than two hours in the N. N. ¥ E., and ran 102 kilo- 
meters, the temperature recorded being 60°, at an alti 
tude of more than 10,000 meters. An apparatus, con 
structed by Cailletet, for bringing back to land a 
sample of the air of the upper atmosphere, was success- 
ful, but the gas captured has not, says Nature, yet 
been analyzed. 

An ingenious application of Michelson’s interference 
refractometer to the study of alternate currents and 
magnetic induction is described by Cari Barus in a re. 
cent number of the American Journal of Science, The 
slender iron cores of two identical coils are placed hori- 
zontally at right angles to each other and at the same 
distance from their point of convergence. The semi- 
transparent mirror is placed at that point, and a small 
mirror is mounted on the fore end of each core, the 
other ends being rigidly fixed. The distances are so 
adjusted that interference fringes are seen in the tele- 
scope. These disappear when one of the cores expands 
or contracts, but not when both do so to the same ex- 
tent. Hence a delicate means is afforded of determin- 
ing whether the oscillatory changes of length produced 
by an alternating current traversing both ccils in suc- 
cession have the same phase. 

It is intended to establish at the Yerkes Observatory 
a museum for the preservation and exhibition of pho 
tographs, charts and drawings of the sun, moon, 
planets, comets, meteors, stars and nebule and their 
spectra, and of optical phenomena observed in the la 
boratory ; photographs and drawings of astronomical 
and physical instruments; and portraits of astrono- 
mers, astrophysicists and physicists. Scientific men, 
learned societies and directors of jaboratories and ob- 
servatories are earnestly requested to assist in the 
formation of a library for the observatory by contri 
buting to it copies of their publications. Photographs 
of scientific subjects, on glass or paper. will be very 
welcome for exhibition in the museum. Drawings and 
catalogues of scientific instruments are also desired. 
It is expected that the observatory will ultimately be 
able to make some return for such contributions in 
the form of its own publications and photographie 


results. 
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THE ART OF MOVING PHOTOGRAPHY. 

The art of moving photography had its origin, or, 
to speak more strictly, its first suggestion, in that in- 
genious little toy known as the zoetrope, which en- 
joyed such great popularity some thirty or forty years 
ago. This, it will be remembered, consisted of a card- 
board ey linder about a foot in diameter, which was ro- 
ated on a vertical axis and contained a series of verti- 
cal slots cut in ite periphery. A strip of paper, on which 





“ MUTOGRAPH” 


were printed a series of moving figures, each one in 
a different from its predecessor, was coiled 
around the inside of the cylinder just below the line of 
slots or peep holes, the distance between the figures 
As the 
cylinder was rotated, the figures appeared to be in mo- 
tion. The illusion is explained by the fact that the eye 


position 


being equal to the distance between the slots. 


Brothers, a firm of French photographers, brought out 
the cinematograph in 1894, and this was succeeded 
shortly afterward by the biograph, which last device. 
and the “‘mutograph” and “ mutoscope,” are the in- 
ventions of Mr. Herman Casler and form the subject 
of the present article. 

The machine, with which the original pictures are 
taken, is shown in Fig. 4. It is known as the ** muto- 





graph,” nearly following the Latin and Greek words 


d=. ¢-> 
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PICTURES OF CLAY PIGEON SHOOTING AND OF THE FIRING OF A TEN INCH DISAPPEARING GUN AT SANDY HOOK. 


signifying ‘“‘changing delineation.” The camera 
frame is mounted by means of three adjustable 
legs upon a triangular turntable which may be placed 
upon any suitable support. Upon the top of the 
frame is bolted a two horse power electric motor, 


which is driven by a set of storage batteries, that 
will be noticed standing at the side of the ma- 
chine. The combination of the turntable with the ver- 





is capable of receiving and recording only a given num- 
ber of impressions in a given time, and if the successive 
pictures are presented to the eye too fast for their indi 
vidual apprehension, they will blend, as it were, and 
produce on the mind the impression of a single picture. | 

The zovtrope had its day, and ultimately passed out | 
of favor; but its very crude and imperfect moving pic- 
tures were full The optical laws by 
which the results were obtained in course of time at- 
of experimentalists in the then 


of suggestiveness, 


tracted the attention 
youthful art of photography. 


tical adjustment before mentioned enables the camera 
to be shifted so as to take in the required field. In the 
front end of the camera is fixed a particularly perfect 
lens capable of gathering a great flood of light and pro- 
ducing an image of exceedingly clear detail. Above 
this lens on the front face of the camera is fixed a pho- 
tographic ‘‘ finder,” which gives the same sized image 
as the main lens, and enables the operator to determine 
when the subjeet is properly focused. Inside the 


About ten years ago the | camera is a strip of gelatine film 2°%4 inches wide and 


French scientist Marey, while at work on a flying ma-| usually about 160 feet in length, which is wound upon 


Fig. 5.-DRYING 


chine, obtained photographs of birds in motion by 
means of a number of cameras, whose shatters were 
operated by the wings of the birds as they flew across 
ihe idea was then taken up and further de 
veloped by Dr. Maybridge, of Philadelphia. 


the room 





HAGE HT A 


Ly 








matter of simple accomplishment ; but when we re- 
member that impressions are taken at the rate of forty 
a second, and that the film, which is running at the 
rate of from 7 to 8 feet a second, has to be stopped and 
started with equal frequency, it can be understood that 
the problem was no easy one to solve. The film comes 
to a rest as the shutter opens, a phase or image is de- 
posited, and the film starts again as the shutter closes. 
The impressions vary in actual exposure between one 








hundredth and one four-hundredth of a second. While 
the ordinary speed is forty a second, the mutoscope 
ean take equally good pictures at the rate of one 
hundred per second if it is necessary. The higher speed 
would be used in photographing the flight of a projee- 
tile, or any object that was in extremely rapid motion. 

The mechanism within the cabinet is driven by 
belting from the motor above mentioned, and the speed 
of the motor is controlled with great nicety by means 
of a resistance box which is shown in our engraving, 
Fig. 4, mounted upon the storage batteries. The ap- 
paratus is here represented in the act of photographing 
the celebrated ** Pennsylvania Limited” while it was 
running at the rate of about sixty miles an hour, The 
mutograph is set up at the side of the tracks upon a 
solid platform ; the stretch of track is properly focused 
by the operator, and at the moment that the train 
comes into sight the current is turned on, the speed 
being regulated through the resistance box, as ex- 





AND RETOUCHING ROOM “MUTOSCOPE” SHOWN IN THE FOREGROUND. 


| small pulley or drum. 
' 


| seene, it may extend to several thousands of feet. 


The film is led through a series of rollers and caused 
At an | to pass directly behind the main lens of the camera, 


The length of the film varies 
for different subjects, and, in the case of a prolonged 


earlier day than this Mr. W. K. L. Diekson had been | and finally is wound upon a second drum. The object 
experimenting in the same fleid, and as the result of the | of the rollers is to cause the film to pass behind the 
subsequent joint labors of himself and Mr. Edison the|lens with an intermittent instead of a continuous 
famous Edison vitascope was produced. The Luniiere |motion. At ordinary speeds this would seem to be a 





plained. By the time the last ear of the train has 
flashed by, 160 feet of film has streamed past the lens, 
received its one thousand impressions and been wound 
with its precious record upon the receiving spool. 

After the mutograph has done its work upon the 
films, they are carefully packed and sent to the New 
York establishment of the American Mutoseope Com 
pany. Here they are taken to the dark room, the ip 





terior of which is shown in the accompanying engray 
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Ranged along each side of this room is a series of 
hs above which are suspended large skeleton 
3 feet in diameter by 7 feet in length, the axis of 
being journaled in brackets attached to the 
The films are wound upon the 








eels 


of the troughs. 


Scientific American. 


pictures are thrown upon a large screen upon the stage, | thing that has ever been taken in this class of pheoto- 
and the subject which is represented in the engraving, | graphy. 
an express train running at sixty miles an hour, isone| Perhaps the most novel of the three machines is the 


of the most vivid representations of the kind ever at-| mutoscope, Fig. 3, which, on account of its compact- 
tempted, 


" . . 7 . e . . , 
I'he audience sees the clouds of steam, the! ness, simplicity of operation, and the large size of its 

















Fig. 6.—-MOVABLE STAGE FOR PHOTOGRAPHING SCENES WITH THE “MUTOGRAPH.”’ 


reels and subjected to the action of the various solu- 
tions for developing, fixing, ete., with which the 
troughs are filled, the reels being transferred from bath 
to bath until the films are ready to go to the drying 
room. In this same department are prepared the posi 
tive transparent strips for use in the biograph, and the 
bromide prints for the mutoseope, as will be explained 
later in the present article. 

The reels are then carried to the drying room, Fig. 5, 
where the films are unwound on to large wooden 
drums, of about the same size as the reels, where they 
are carefully dried. At the far end of the room are 
seeu the machines for cutting up the bromide prints, 
and here also is carried on the work of retouching the 
filus and prints and preparing them for use in the bio- 
graph and mutoscope machines. 

The biograph (or life delineator), Fig. 2, is similar in 
its general appearance and construction to the muto- 
graph. There is a similar arrangement of rollers and 
mechanism for controlling the movement of the film, 
aud the machine is driven, as before, by an electric 
motor and controlled by a resistance box, which in the 
engraving is shown to the left of the operator. The 
chief difference observable in the interior of the bio- 
graph, as compared with the mutograph, is that the 
former contains a hand regulating are lamp of 5,000 
candle power, which 
is placed behind the 
lens. When a sub- 
ject is to be thrown 
upon the sereen, a 
spool containing the 
positive film is placed 
in the eabinet and 
run with an inter- 
ittent motion 
through the eontrol- 


ing rollers, down 
between the lamp 


and the lens, and 
linally wound upon 
4 receiving spool. In 
order to insure that 
the best effect shall 
be secured it is neces- 
sary to run the film 
it the same speed at 
Which it was taken 
a result which is 
Obtained by the use 
Of a tachometer. The 
engraving shows the 
biograph at work in 
a New York theater. 
The whole appar- 
‘us and the oper- 
“tor are inclosed in 

cabinet which is 

ited at the back 
' the baleony. A 

le is eut in the 

»inet for the lens, 

(i there is a window 
¢ the operator, The 








“MUTOGRAPH” PICTURES OF A BLANKET COURT MARTIAL AT GOVERNOR’S ISLAND. 


whirring driving wheels, the splashing of the water in | pictures, is certain to win great popularity. In this 
the track tank as the engine takes in its supply, the |machine the bulk, the complicated mechanism, and 
passengers waving handkerchiefs and the workmen | the motor of the biograph are replaced by asimple, box 
swinging their hats as the train goes by, and then the|like apparatus, no larger than the cover of a sewing 
vacant track, all of which is represented with a clear-|machine. The enlarged pictures, 6 by 4 inches 
lin height, are mounted in close consecutive order 
| around a cylinder, and stand out like the leaves of a 
| book, as shown in the illustration. In the operation 
of the mutoscope the spectator has the performances 
entirely under his own control by turning a crank 
which is placed conveniently to hand. He may make 
the operation as quick or as slow as fancy dictates, or 
he may maintain the normal speed at which the origi 
nal performance took place, and if desired he can stop 
the machine at any particular picture and inspect it at 
leisure. Each picture is momentarily held in front of 
the lens by the action of a stop attached to the roof of 
the box, which allows the pictures to slip by in mach 
the same way as the thumb is used upon the leaves 


ONE OF A SERIES OF “MUTOGRAPH” PICTURES, TAKEN | °! abook, = — : 
AT THE RATE OF FORTY PER SECOND. The capacity of the mutoscope is coequal with the 
‘camera. It reproduces in motion anything whieh can 
The excellence | be photographed, whether motion of human bodies or 
Thus the Fall 








ness of detail that is truly remarkable. 
of the results is due very largely to the relatively great | movements in mechanism or nature. 
size of the original negatives, which measure 24 by 2% | of Niagara, conflagrations, moving trains, animals ii 
inches, and are, therefore, very much larger than any! action, athletic games and sports, scenes from pla) 

introducing promi 
nent actors in favor 
ite roles; in fact, any 
scene cai be repro 
duced with perfect 
fidelity to nature and 
with the actual 
movements present 
ed by the seene cd 

picted in a most re 
alistic way. Impor 
tant events in public 
or private life can be 
perpetuated, such as 
parades, military, 
civic, ete., preserving 
for the years to come 
the movements and 
gestures precisely as 
the scene oceurred 
at the time of its re 
cording by the came 

ra, although some or 
all the participants 
in the scene may 
have long since de 
parted. 


‘ 
i 


Upon the roof « 
the New York esta! 
lishment of the com 
pany there has been 
erected a large mova 
ble stage for taking 
photographs of cele 
brated scenes from 
plays or of indi 
vidua! performances 
in which it is desired 
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to reproduce the motions as well as the features of the shaft of bone or iron—or any other substance—is 
The details of the structure can be clearly about twice as strong asa solid shaft containing the 
It consists of a floor of same quantity of material. 

When you get a severe cold you are apprised of the 
presence of another cunning device—the Eustachian 
end of which is a stage supplied with the necessary, tube. This tube is two inches long, and passes from 
nervy, and at the other end a corrugated iron house | the inside of the ear to the back of the mouth. It 
in which is located the mutograph. The stage is bolted | was put there to keep the air at the same pressure 
to the frame, but the house travels upon a track and | inside the drum as outside. Otherwise there would be 
as required. | no vibration of the drum, and you would be almost 


subject. 
made out in engraving No. 6. 
steel | beams which carries a series of three concentric 
steel tracks. Upon this rotates a massive frame, at one 


mae 


may be moved to or from the stag: 

The frame carrying the stage and house rotates about | stone deaf. When you get a bad cold this tube some- 
the smaller cireular track located beneath the house, | times becomes inflamed and blocked, and you are made 
and may be swang around so as to throw the light full | quite deaf. 


Adam's apple, if it was once that fruit that brought 
into the world all our woe, is now a useful organ. It 
serves as a sort of storage cistern of the blood for 
the supply of the brain. When the heart sends up too 
much blood Adam's apple intercepts it,or part. of it; 
and when the direct supply from the heart tempora- 
rily runs short, Adam’s apple gives up its store. 

The liver is a most wonderful organ, containing 


upon the stage at any hour of the day. 

thanks are due to Mr. Herman Casler, the + 
ventor of the above described apparatus, and to Mr. 
W. K. L. Dickson, the pioneer investigator in the art 


f moving pl 


four 
| 


iwtography, for courtesies extended. 
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THE ESSICK HOT FLUID BATTERY. 
There has recently been exhibited in this city a new 


primary battery from which quite remarkable results | facilities of several kinds. But perhaps the most won- 

are obtained. It represents a modification of the well | derful thing in it is that part set aside to look out for 

known Daniell battery. It includes a zine copper ele-| and arrest poisons. 

ment of large superficial area excited by a solution of| All the food that you eat, except the fat, has to pass 

copper sulphate, its action being greatly accelerated | through the liver before going to the heart and body 
the application of heat. | generally ; and in the liver there appear to be stationed 


he cell consists of a rectangular vessel, which, in the something of the nature of customs officers, who 


model battery illustrated, is 15g inches by 8 inches in| examine every bit of food and remove from it all 





But they are 


| substances dangerous to the body. 


horizontal section and 11 inches high. Within the ves 
sel are contained three plates, two of zine 


and one of copper between them. Strips 
of wood are used to prevent contact of 
the plates Cfhese are bolted together 
by bolts passing through the wood, as 
shown in one of the illustrations. For 
each cell a feeding tube, a rectangular 
tube of copper about an inch square, is 
provided, whose end is closed with a per 
forated di iphragm. This tube sets into 
one end of the cell.. Through this tube, 
whose lower end is shown in the cut, 
vopper sniphate solution is fed, or the 
tube may be packed with crystals of 
copper sulphate. It rests upon a projec 
tion of the copper plate, so that it reaches 
about half way down to the bottom of the 
cell 

Any number of these cells may be 
packed in the external vessel, which is ” 


holds them to 
gether and keeps the heat from dissemin- 


bottomless, and merely 
The supply of copper sulphate is 


the tube, 


atin 
aling 


introduced into feeding and 
heat is applied 
As 


nary 


f heat, a couple of ordi 


a source 


kerosene oil stoves are used in the 


battery illustrated, which contains five 


cells connected in series. It will be evi- 


dent from the deseription and drawings 
that the very large surface of copper and 


This, of 


course, tends to reduce resistance, besides 


zine are very close together. 


= 


which, both sides of the zine are made a - = _ = 4 - 
fully operative, because the copper vessel : : 
is connected by the ribbon to the central 
copper plate, so that this interior surface 
acts as a negative element. THE ESSICK HOT FLUID BATTERY. 
Quite extraordinary results are ob- 
tained. It is said that a single cell will give from fif-!only capable of dealing with the small quantities in 
teen to thirty-eight amperes at a pressure of about one | ordinary food, and when you are so foolish as to eat 
This, of course, makes the battery of very high | poisonous mushrooms or mussels, they are quite over- 
How long it will run, in view of the fact that it powered. 
has so small a ecubie capacity for liquid and that no | Another protection from danger is afforded you by 
arrangements are made for keeping the liquid at a con-| the supply of a small quantity of hydrochloric acid 
|to the stomach. There are little machines in the 
a - stomach specially designed for the manufacture of 
Queer Things About Mankind, this acid from the salt you eat, and they are so regu- 
Few people are aware of the wonderful engineering | lated that they produce a quantity equal to one-fifth 
skill and ingenuity with which their bodies are con-| of one per cent of the contents of thestomach. Experi- 
structed. If patents were taken out for all the clever | ment shows that this is exactly the percentage required 
contrivances to be found there, they would probably | to destroy the microbes that we swallow in thousands 
staff of the Patent Office going for three|in our food. But for this thoughtful provision of 
Nature we would probably get a new disease with every 
Who would think that in his eye there is a block | meal. 
as the sailors call it, as com-| Most people know the use of the epiglottis, which 
plete and efficient as that with which a ship hoists | saves us from imminent death every time we swallow 
her There it however; and whenever |a bit of food. At the back of the mouth the air pas- 
you look at the tip of your nose the musele that moves sage and the food passage cross each other. and, 
your eyeball works in it. There are several of these | whenever we swallow food, it would inevitably go 


volt 


power 


stant strength, is not certain. 


keep the 


months 
‘tackle.” 


aud pulley, or 


mainsail ? is, 


pulleys in the body ‘into the windpipe and choke us, only that this little 

Another clev dodge of Nature is shown in the| body pops down and covers the entrance. It is like 
bones of the face \ccomplished engineer that she | the policeman who regulates the traffic where streets 
is, she always uses the smallest quantity of material | cross. 


for strength The semicireular canals, for centuries a physio- 
logieal puzzle, are an extraordinary device for enabling 


us to keep our balance. They are little channels, 


In making the bones of the 
wanted alarge surface to which to attach 
but, as she didn’t wish to encumber us 


sufficient 
face, ehe 
the muscles 


with heads 
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as heavy as an elephant’s, she burrowed 
hundreds of littie holes ia the bones, ealled air cells, 
and thus secured strength, large surface and lightness. 

Inthe same way she made the long bones of the 
legs and arms hollow in the middle. What a saving 
this is may be understood from the fact that a hollow 





hollowed out, in connection with the ear, in the bones 
of the head, and partly filled with fluid lymph. As 
our head or body sways the fluid moves, acting like 
a spirit level, and informing the brain whether we 





| angle. 


are standing in the perpendicular or at a dangerous 








One of the most valuable of all the inventions made 
for our comfort and safety is the perspirative gland. 
It acts like the safety valve of a boiler, letting off 
heat when we are becoming dangerously warm. If 
our temperature rose seven or eight degrees, we would 
not have twenty-four hours to live. The value of the 
sweat gland is therefore obvious. In fact, without 
it a football, or cricket, or rowing match would be 
out of the question, and we could not safely walk at 
a speed of more than a quarter of a mile an hour. 
Nature has taken good care, however, that we 
should not run short of these useful organs, and has 
given us no less than 2,500,000 of them. 

So inventive was Nature when constructing our 
body that the difficulty is to stop enumerating her 
clever ideas. She saw that we would very soon grow 
tired if we had to hold up two heavy legs by means 
of muscular effort, so she made the hip joint airtight, 
and the pressure of the air alone keeps the leg in its 
place. 

At the same time, although she had not discovered 
ball bearings, she made the ball of the leg bone and 
the socket of the hip so smooth, and oiled the joint 
so well, that the friction is practically nothing. 

When the spinal canal in the backbone was made, 
great pains had to be taken, for, while it consists of 
many pieces and is freely movable, it contains the 
precious spinal cord, one nip of which would be fatal. 
The measurements are so accurate that there is no 
danger of such an event. Wherever there is much 
and free motion, as in the neck, the canal 
is large and open, and a nip is impossible. 

Again, the heart and lungs are, of course, 
the very basis of our life. They are in 
constant motion, and if allowed to rub 
against the chest walls around them they 
would either get inflamed or wear away 
by friction. Nature has therefore sur- 
rounded them with a double sac, and 
between the outer and inner layers of it 
she has placed a quantity of lubricating 
fluid. 

But the most remarkable of all devices 
is that for splicing broken bones, The 
moment a bone is broken, asurgical genius 
is at once dispatched from the brain to the 
spot. He proceeds to surround the broken 
ends with a ferrule of cartilage. This 
is large and strong, and takes quite a 
month to complete. When the two ends 
are held firmly and immovably in place 
by the ferrule, this mysterious surgeon 
begins to place a layer of bone between 
them and solder them together. 

And when the layer is complete and the 
bone securely welded he removes the fer- 
rule, or callus, just as the scaffolding is 
removed from a finished building. Often 
a bone does not get broken for two or 
three generations, and yet this power to 
form the callus, and knowledge of how to 
do it, is never lost.—From Answers. 
Horseless Cabs to Hire in New York, 

In the SCIENTIFIC AMERICAN for March 
13, 1897, will be found an article on the 
electric hansom cabs which were brought 
to New York to compete with ordinary 
cabs drawn by horses. It was quitea time 
before the company could obtain the necessary permis- 
sion to run their cabs for hire upon the streets, but the 
licenses having been obtained, the cabs are now a well 
known sight in the upper part of New York, and occa- 
sionally they may be seen going as far down town as 
Wall Street, winding in among the trucks and cable cars. 
This open competition with horse-drawn vehicles may 
be regarded as one of the most satisfactory events in 
the motor carriage world for a long time. 

A New Photographic Paper. 

One of the latest novelties in the photographie line is 
a self-toning collodion sensitized paper prepared by 
coating the paper with a collodion emulsion mixed 
with the silver and the toning chemicals, such as 
chloride of gold. When a sheet of the paper is placed 
in the printing frame behind a negative, the printing 
takes place in the usual way, but instead of being a 
red color, it prints the same color as the ordinarily 
finished print does, the operation being continued until 
the print looks a trifle darker than is desired. 

It is then placed directly in a fixing bath composed of 
hyposulphite of soda and water for a few minutes, 
washed in changing water for half an hour, then dried 
and mounted. The prints are very satisfactory, equal- 
ing in brilliancy those made in the ordinary way, and 
are said to be fully as permanent. 

————(@OoO+--o 

By the consolidation of the two great iron manufae- 
turing firms of Schneider and Canet, of Paris, the heads 
of the two foundries visited President Faure recently 
and assured him that France now has an iron manu 
facturing plant rivaling the Krupp establishment in 
Germany. 
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“CENTLY PATENTED INVENTIONS. 
Engineering. 
rary Eyetye.—Nicholas J. Verret 
homas H. Mooney, Pine Bluff, Ark. The engine 
by these inventors is designed to be very effective 
ration, utilizing the steam to the fullest advan- 
chile being of very simple and durable construc- 
it has an annalar cylinder provided with slidable 
_ cushioned abatmenta, an inlet and an exhaust por- 
._ pposite the sides of the abutments, and a revoluble 
having cam heads extending into the cylinder and 
i to move the abutments outward. There are 
ads on the piston, and while one valve delivers 
» act on one head, the steam is acting under ex. 
on the following head, insuring a continuous 
novement with full pressure. 





Mechanical, 


\ e.—William J. Wanless, Bay City, 
Mi rhis vise has, in conjunction with a swivel bot- 
viveled front jaw, constructed especially to hold 
-aight or tapered work, and after the jaws have 
the work both jaws can be revolved, if desired, 
plete circle, or held at any point in a circle that 
ter of the work may call for. A hollow cylin- 
d loosely through the inner jaw of the vise car- 
adjustable jaw, which may be moved to any 
des ingle to the clamping face cf the inner jaw, and 
e front jaw is loosened for swiveling it is self- 
z to any conical form of work. 


CompouND CUTTER AND PLIERS.— 


Lucicn H. Tissot, Montecheroux, France. A tool more 
ly designed for the use of electricians is pro- 


espe 

vided (or by this invention, as it is adapted to cut heavy 
wires \ ithout injuring the cutting edges of the cutters, 
One jaw has a rigid handle and the other jaw is formed 


with an xtensioa carrying a pivot on which is falcruamed 
the other handle, the latter having a forward extension 
adapted to bear against the under side of a projection on 
the rv end of the first jaw. An auxiliary fuicrum is 
thus formed enabling the operator to cat very heavy 
wire without exerting high pressure on the handles, and 
without wabbling the pliers. Mesers. Alfred Field & 
Company, of No, 98 Chambers Street, New York City, 
are the agents for the sale of the improved tool. 


AUTOMATIC FEEDER FOR CIGARETTE 
Macuines.—John O. Eaton, Fall River, Mass. For 
cigarctte machines in which a continuoogs filler is formed, 
this inventor bas devised an automatic feeder, to cause 
an even and steady shower or stream of tobacco to be 
deposited in the feeding mechanism, in sufficient quan- 
tity for the filler, thas obviating the feeding by hand as 
heretofore. The carrier or feeder belt which carries the 
tobacco from the hopper to the chute leading to the feed- 
ing mechanism is provided with curved carding teeth, 
and means are arranged to prevent the carrier from taking 
too great an amount of tobacco. 


BALING PREss.—William A. Ross, Hi- 
co, Texas. This is a machine for baling cotton and simi- 
lar fibrous materials cylindrically by winding, a core 
veing dispensed with. An endless apron is arranged to 
run on three flanged drums or pulleys, one fixed in the 
frame of the machine and the other two journaled in 
heads that receive a rotary reciprocating motion, chang- 
ing their position and slackening the apron to enlarge its 
loop as required by the growth of the bale, This move- 
ment is resisted by other mechanism whose action is au- 
tomatically regulated to give a gradually increased com- 
pression to the bale as it increases in diameter. 





Electrical. 


TIME CHECK AND RECORDER.—Alexan- 
der Davidson, New York City, and Charles G. Armstrong, 
Chicago, Dl. This is a device designed mainly for use in 
connection with an electric ticket selling device of the 
same inventors, whereby reserved seats may be sold at 
different points withont interference, but the invention 
is also applicable for noting the lack of synchronism in 
clocks, and other purposes. It comprises a set of an- 
bunciators, synchronized clocks, and commutators, with 
batteries and circuit wires to indicate automatically to a 
remote station the sale of any ticket at the selling sta- 
tion, also making a record showing the time of sale of 
every ticket, 


AMALGAMATOR.— William Wright. New 
York City. The body of this amalgamator consists of 
4 box frame supported in inclined position, having at its 
upper portion a bed of steel with concaved pocket and at 
its lower end a bed of copper with similar pocket, a cop- 
per surfaced cylinder revolving in the first pocket and a 
steel cylinder in the second pocket. The arrangement 
constitutes electrodes arranged in pairs, the current being 
passed through from one bed to the other through the 
cylinders, and the reversal of the current reversing the 
action of the machine to effect a release of the material 
from its receiving surfaces, The copper surface is coated 
with mercury, to retain any gold coming in contact 
therewith, and the only chemical necessary is a solu- 


en of commen salt, which is fed in with the crushed 
naterial. 





Agricultural, 


SEED PLANTING MACHINE.—James C. 
‘eCormick, Findlay, Ga, This machine has a motor 
“heel which operates by chain and sprocket connec- 
“00 8 toothed discharge wheel in the hopper, in connec- 
tion with a grain discharge disk and brush, there being a 
“'\lable device connected with a hand lever for elevating 
‘he discharge wheel and closing a discharge valve. The 
machine has a plow or furrow opener, which may also be 
pushed down into the ground or raised by the adjust- 
nent of the lever, the raising of the plow enabling the 
planter to be readily moved from place to place 


CIDER Press. — Gerhard Baumann, 
‘Monmouth Junction, N. J. ‘This ie @ press in which the 
“hole apples may be supplied through a hopper and 
rmed into pomace, which is carried forward between 
horizontally arranged extractors, consisting of endless 
“aveling bands, between which the pomace is pressed to 
varact the jutes, The apples are ground as they pass | 
«ugh the hopper, and the pomace is distributed by a 
Preader upon the carrier, the sheet of pomace being 





with and cut off from the milk pipe and re- 


Miscellaneous, 


BicycLe SapDLE.—William Boulton, 
Alpena, Mich. The frame of this saddle is formed of a 
single rod, preferably round in cross section, bent or- 


of a net-like covering woven around the front and sides 
of the frame and being such a distance above the coils as to 
hold the sides out of contact therewith. The straight ends 
of the rod below the coils form arms by which the sad- 
die may be readily attached to the saddle post. 


FLOORING.— William McPherson, 
Quincy, Cal. For the making of tesselated floors of 
ornamental blocks practically watertight and arranging 
and connecting the blocks to prevent warping, this in- 
ventor provides the blocks with grooves on all of their 
edges, the grooves being engaged by long and short 
tongue strips, while around the outside edge of the de- 
sign are arranged L-shaped base strips, which also have 
grooves for the reception of tongue strips engaged by 
grooves in the blocks, the vertical portion of the base 
strips engaging with the wall of the room and being 
adapted to serve as a dase board. With this construction 
the water used for cleaning cannot penetrate between 
the door and wall. 

ILLUMINATED S1a@n.—Charles P, Gates, 
Brooklyn, N. Y. This is a sign which may be alter- 
nately illuminated and darkened, the shutters remaining 
a short time stationary both at the closed and open posi- 
tion, to heighten the attractiveness of the sign. A series 
of shutters is pivotally carried on the inside of the cas- 
ing, a bar being pivotally connected to the shutters and 
to a pitman connected to a crank shaft, and the casing 
has orifices which the shutters close and open. A clock- 
work motor or an electric motor may be used to operate 
the device, which may be cheaply manufactured and 
readily set up in front of a store or in a store window. 

INKSTAND. — Alexander J. Bluntach, 
Olivia, Minn. An attachment is provided by this inven- 
tion whereby the cover of the ink well may be 
during the act of carrying the pen to the well, the 
being automatically replaced as the pen is withdrawn, 
thus keeping the ink free from dust, etc. A bail pivoted 
in the stand and rocking over the ink well is connected 
with the cover by lever arms on which bear springs, to 
normally hold the bail in position to place the cover on 
the ink well. As the hand holding the pen is brought 
down on a cross bar of the lever arms the springs are 
placed under tension and the cover is removed, to be 
replaced as the hand is withdrawn. 

Srpnon.—James B. Smith and Adolphe 
L. Julienne, Jackson, Miss. This invention relates to 
siphons having valves in both legsto retain the liquid 
and obviate refilling the siphon for every operation. It 
consists of a frame with a tube guide or support, two 
tube clamps and compressors and a lever mechanism 
mounted on the frame and adapted to simultaneously 
operate the clamps or compressors, which simultane- 
ously close the flow through both legs. 

Bripiz.—Richard W. Evans, Baird, 
Miss. This is a simple bridle, especially adapted for 
work harness, and which may be quickly adjusted to the 
desired size, and made mainly of cotton rope or material 
always at hand on a plantation. It is made with fittings 
formed of light castings, all of which may be readily 
slipped by the fingers to adjust the bridle as desired, no 
backles, seams or rivets being required. 

BARREL Tap.—Ignatz Wasserstrom, 
New York City. To facilitate the tapping of barrels 
containing liquids under high pressure, this inventor has 
devised a tap in which the pressure will have a tendency 
to force the valve tightly to ite seat, thus preventing any 
possible leakage when the valve is closed. It comprises 
a bushing to be enzaged in the bung hole, a tapered 
valve seat having opposite ports at the inner end of the 
bushing, a tapered valve having ports in its opposite 
sides, a perforated cap on the inner end of the bushirg, 
and a key for turning the valve. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

a 
NEW BOOKS ETC. 


The Century Dictionary and Cyclope- 
dia, published by the Century Company, of New York, 
was accepted as a very high authority, and became an ac- 
knowledged standard, on its first appearance. It was 
unique in that it combined an unabridged dictionary with 
a comprehensive but condensed cyclopedia. In order to 
extend the sale of this great work, the company is now 
putting in operation a plan which comprises the offering 
of prizes for the best answers to three examination papers 
containing fifty questions each. Sixty-six prizes in all 
are thus offered, two of them being for $500 each, and 
the questions are such as combine pleasure with mental 
exercise in a most attractive form, certain to be of 
benefit to al) who engage in the competition. 
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The charge for insertion wnder this head is One Dollar a 
line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as carly as Thursday morning to appear in the follow- 
ing week's issue. 





Marine lron Works, Chicago. Catalogue free. 

“U. 8.” Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 

Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falis,O. 

Improved Bicycle Machmery of every description. 
The Garvin Machine Co., Spring and Varick Sts., N. Y. 

Concrete Houses — cheaper than brick, superior to 
stone. “ Ransome,” 757 Monadnock Block, Chicago. 

Foreign Worrall Clutch Patents for sale outright or 
on royalty. Great success in United States. Address 
American Twist Drill Co., Laconia, N. H., U. 8. A. 

The celebrated “ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is ““ Experimental Science,” by Geo. M. Hopkins, 
By mail, #4. Munn & Co., publishers, 361 Broadway, N. Y. 

& Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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and not for publication. 
References to former articles or answers should 
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price. 
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marked or labeled. 





(7146) C. H. B. writes: I have lately 
made a dynamo from directions in the Screnriric 
AMERICAN SUPPLEMENT, No. 600, following the direc- 
tions given there, except that I wound six windings on 
the fields instead of four,(i. ¢., 12 layers of wire instead of 
8), and instead of winding the armature with No. 20 wire, 
wound the jfirst time around with No. 19 and the 
second time with No. 18 wire. The machine seems 
to light up 14 incandescent lamps of 52 vults and 16 
candle power each in quite a satisfactory manner. Am 
I correct in supposing that so long as the same speed 
is kept up the machine will keep up ite voltage, however 
many lamps may be connected on, and that it will there: 
fore keep on lighting up more and more lamps until so 
much current will be flowing that the armature will be 
burned out? If my supposition is correct, how many 
lights such as I have described ought the machine to carry 
without danger to the armature’? During one of my 
early trials with the machine, it suddenly commenced 
sparking, and on examination I found that the wooden 
sleeve inside the armature had shrunk, thus allowing the 
iron rings to slip on the sleeve and neighboring coils of 


wire to get short circuited at the commutator. A few of | Clamp 


the windings, as I found on unwinding it, had burned 
out. I have thoroughly repaired the armature, made it 
eo that the rings cannot slip, and rewound it with well 
insulated wire. Is there any way in which I can make a 
cut-out or circuit breaker of some kind which will ab- 
solutely protect the armature against burning out again? 
Is there any number of the Screntiric AMERICAN or 
Screntiric AMEFICAN SuPPLEMENT which describes 
such a device? WHll you please tell me the internal re- 
sistance and also the amount of current required by a 52 
voit 16 candle power Edison lamp? A. If series wound, 
the E.M.F. at constant speed will tend to increase as 
more lamps are put on; if shunt wound, the reverse will 
be the case. There is danger of burning out the arma- 
ture if too many lamps are run from it. Your armature 
will carry easily 344 to 4 amperes—enough for 3 to 4 lamps. 
You can make or buy a four ampere fusible cut-out 
which will protect your armature. You have tried to 
make your machine give probably 14 amperes, or over 
three times ite proper current, so it is no wonder that 
it burned out. The 52 volt 16 candle power lamp needs 
1°38 amperes and has 37 ohms resistance 


(7147) J. N. W. asks: 1. What is the 
amount of current in volts and amperes that run the 641 
motor with efficiency ? A. It can take four or five am- 
peres at seven or eight volts. 2. How many storage cells 
with five 6 inch by 5 inch plates would it take to run the 
above named motor with efficiency ? A. The batteries 
are of rather small plate area. You might place them 
two in parallel and three in series, a total of six, for the 
motor. 3. I wish to make a few storage cells, with five 
6 inch by 5inch plates in each; how many positive and 
how many negative should I have, and what kind of paste 
should I fill the holes in the plates with? A. It is some- 
what difficult to get good results with storage batteries. 
In our SupPLEMENT, No. 845, we describe their manufac- 
ture; price 10 cents by mail. 

(7148) 8. W. B. writes: I have a lot of 
rubber garden hose that is cracking on the outside from 
exposure to the sun and rain. Can you tell me what to 
apply to stop it? Also tel) me how to make a water- 
proof paint or coating for the inside of an iron tank to 
keep from rusting. A Rubver Hose, etc., to Soften.—1. 
Dip in petroleum, exp»se to the air, and repeat the opera- 
tion if necessary. 2. Ammonia, 2 parts; water, 4 parts. 
Expose for a few minutes. 3. If very hard, soften with 
vapor of carbon bisulphide, with the further application 
of vapor of kerosene. Coat your iron tank with asphal- 
tum varnish to prevent it from rusting. 


INDEX OF INVENTIONS 


For which Letiers Patent of the 
United States were Granted 


MARCH 30, 1897, 
AND BACH BBARING THAT DATE, 


[See note at end of list about copies cf these patents.) 














Addressing machine. J. 8. Danoan......,.....-.«.. 59,7 
Adhesive, C. M. H Th peeabanabeebanhsdanas «+ 570,827 
Air compressor, H. C. Sergeant.................... 579,775 
Air compressor, hydraulic, F. A. Erbe............. 57,3 
Air compressors, discharge vaive operating mech. 

anism for, H. C. Sergeant................-....... ! N7 
Animal shears, J. K. Stew 


Automatic switch, P. Lentz...........-......+ 
Axle box, self-lubricating car, C. H. Warth. ‘ 
ixle, lubricating, J. L. Dolson..... sale deciitied 714 
ack and head rest, Wiliiamson & Kiflgore........ 570,000 
sag or paper hoider, BE. P. Dremning............... 
tale tie and hook, Ww. MoeGregwur. 879 
pating pees. We Ais BD cocconsnscncesnnesckentau 
sarrel, J. LOpp...........- oensececnebeniendeanes 
tattery cover, H. J. Brewer............... eg ae 
tattery Pee. mould for manufacturing second 


















~ aaa Renee Lap dll 
spring , De ER, 0 o o0.0000000000008 Se 

OD heched.............: ae 

posts, machine for securing locking 

and pins in, Newberry & Melvin......... 570,836 

. McConnell 570,681 

I. Cooley 579,818 

By 079,732 

, &. F. Whitaker 579,812 

. W. Hoeft. -»» 579,95 

G. W. Rugg..... . 579,774 


. ugg esesececosess «- Die, 
bar, reversible, J. W. Roxburgh. . 579,008 
i, C., SOMMIIM, coneranscscenccdes - 
and bottom bracket, F. J. Osmond. 
oil hole cover for, K. ©. Pay...... 
carrier, G. H. Henkel......... ; 
lb W. BOUWltOnh... once cee ee cens eens : 
steering attachment, R. EK. McConiley. 
support, M. 8. Michener....... ETD, ni 
combined supporting and locking attach 
ment for, J. F. Stevemsonm........... 6.0.06. . # 
AR UO RR ae 
Blackboard, W. Mushoff.................-----.c+s-.- 519,28 
Boiler. See Locomotive boiler. Stationary 





boiler. 

Boilers, device for relieving preesure in, J. G. J 
Taide connaniliesh dikbetesaaus vediiehden 

Book for county records, etc., abstract, G. G. Mur 

GF. o vcaccccccencecs endaeehhaadss cathbe cs 57 
Boots or shoes, ladder aripping attachment for, 

D. B. Hanscom.............. sone oghanashie ne el 
Rosom pee D. Harrison pando ccondesoendnail 
Bottle, W.8. Dawson. . 
Bottle, A. W. Moritz... Sten snshentek 
Bottle, 8. C. Rowell.............. vane alee 
Bottle and stopper therefor, W. F. Hyer.. 
Bottle labeling machine, E. W. Cornell..... 
Bottle, non-refillable, W.C. Wilson...... P 
Bottle stopper, C. H. Watkins, Jr............... 
Bottle washer, H. H. Miller............. 
Bottle, water, W. B. Fenn onele j 
Bottles, device for extracting Joop seals from, © 

F. Schield....... 5 








Box. See Axle box. Junction box. Paper box 
Switch box. Work box. 
Box assembling machine, Kh. M. Gunston.... 
Box making machine, J. H. Greenstreet....... 
Box sections, means for joining, J. Caillet.... 
Braces, M. Kromheim..........-...sccccssseewers 
Brake. See Wagon brake. 
Bread and preparing same, malted, G. A. Clowes.. 5 
Brick drier, Holbrook & Schu.......... | eee § 
Brick making machine, J.J. Levi..... site 
Bridge for dikes or canals, pontoon transfer, A 





WE INO: nc cserannecescsase+occces 579,813 
Building, H. K. Holsman.............. sedge gue 579.875 
Burial device, R. R. Richmond...................... 570,806 
Burner. See Hydrocarbon burner. Regenerative 


burner. 
Burning fluid fuel, apparatus for, L. 8. Buffing. — 


Dn 
Button, 0. W. Ketchum...... ; aslliesviindhedam: an 
Buttonhole guide and clamp, B. J. Neueuschwan- | 
BP cccpeccccccess ocssaonee ge ib 0456006000050 6060 Ue 
Camera, kinetographic, A. & UL. Lumiere........ 
Can. See Oil can. 
er EI coccnccugpeneecasesees sealed 
Car chock, C. Wilhelmsen. .................. > 
Car coupli , H, Gallager. saiptingiondeouiane 
Car fender, C. P. Mains........... mee ; 
Car signal flag, A. F. Prahm... pain y 
Carbon dioxide, apparatas for solidifying, H. & 
ST cc deihinhn npclhiien> ©09 6000 ance < 
Card clothing, manufacture of wire, F. Wilkin. 
Case. See Eyeglass case. Pencil case. 
Cash register and indicator, W. T. McGraw 
Cash register and recorder, J. Pfeifer......... 
Casting machine, ball, Dalrymple & Mctirath 
urn dasher, C. Wilson.............. , 
Cigar rolling machine, J. Bunn... 
Cigar wrapper cutter, J. Bunn........ Bs 
Cigarette machines, automatic feeding device for, 
J.O. Katon.......... woaligs 
See Cloth bolt clamp. 
T. Leveritt...... 





574,770 


579,566 


579,024 







Cloth bolt clamp, N. 
Clatch, D. G. EE Hi 
one for fluid operated hwists, automatic, F 
Dt ceneagiinceeepe panne s< a Z 

Coal and mineral washer, Ramsay & Dreyspring 
Coal separator, F_H. Emery.......:....... A 
Coffee or tea pot, N. J. Wigginton........... 
Collar holder, shirt, BE, Brodeur.......... 
Communion cup, J. Wagner.............- 6 
Concentrator, C. A. Holmes.......... ain ions : 
Coop and shipping crate, combined. J. BK. Murray. 579,706 
Coupling. See Car coupling. Hose coupling faze 

coupling. Tubular section coupiing Yoke 

coupling. 
Crane, overhead traveling, W. H. Morgan...... 
Crate, collapsible, W. H. Platt, Jr............... 
Crock moulding machine, F. J. Kuapp.......... 
Cultivator, L. E. Waterman............... 
Cultivator, corn, H. B, Skicmere.......... ton 
Cultivator lifting spring. 5. P. Oldfield........... 

, holding or carrying ring, W. Woolf..... 
Cutter and pliers, compound, b.. H. Tissot......... 
Cyanids, procese of and apparatus for making, H. 

W. Crowther et al... ... 2... cceecceecees ‘ 
Cyclometer or measuring device, tri 
G. K. Burleigh 
Decorticating machine, A. Bonnet..... pectin 

Dental chairs, means for raising or lowering, 8 
Bart« ay) 





" i apaccasee nda ee tien teeenaeeabamie . r 
Dies, adjustable stock for split, F. H. Livingston. 579,756 
Dipper and funnel, combined, 8. E. Poweli, Jr 

SE Ree 








Drying kiln, D. & J. 8. Hill...... aoadenen 
Driving mechanism, reversible, E. Bossert 
Drum support, H. A. Bower... > 
Dye, red blue diazo, C. Rado!ph.. ies 
separator, Johnson & Fridlund... 
ric heater, W. R. Smith. aohee 
Electric meter,G. Hookham... . 
Electric phenomena in goods, ete., overcoming, 
Child & Replogie.......... : 579,73) 
Electrical distribution, multiple series system of, 
OO al — 
Electrical generator, 8. V. Essick.. 
Electrotypes, backing up press for, F. W. Baum 
Elevator, Bates & Greenhough........ on 
Elevator, 1. C. Gray..............- 
Elevator, C. L. Wright... —s 3 
nes, iting device for internal combustion, 
G. L. Woodworth 579,921 
Ey case, H. F. Sanger......... 
Bye wire supporting plate, @ W. Meigs 
Farm gate, e E. McDaniel........... 
Fastener, J. M. Scurr........... . : 
Fastening device, A. F. Wainewright : 
Feed cutter, manually operated stock, W. J. Mal 3 






BIG, . crccsevcccccecces 
Fence, C. J. Asmus..........-- 
Fence, ©. L. Ly en , 

Fence post, Jennings & Winn...........-.- 

Fence, wire, W. A. Corkle.......... ' < 
Fence, wire, 8. C. Davis... noth i ; 
Fibers, making chemically prepared peat, 


Filter, K. Kiefer.......... ies ostpenihe 
Filter, folding surface, F. Pich.... kee 
re escape, portable, Forbes & Weldon 
Fire extinguisher, W. Graham......... 
Fire extinguisher, E. F. Steck......... 
Fireproof partition for buildings, &. & mabe 
570,88, 5 


579,889 

machine, J. R. Blateslee............... ..» S814 
Frames" Se PORIIINRS 6 occ cccneess cvccccccesecccene 579,723 
BR. Lackemaohs......cccsccscssessssses ves «+ OT0,648 
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r stock, F. A sha ve 
Printing wt er feed, Ib wriaw hl 
rr af graphic 5 iting plates 

‘ Ara ’ nus 
Prov ’ Hi.™M 70 Oo 
Pulver ne fugal. King & Mayr nd | 
Palve ' n : wa & Khaymon TO 7 
Pat * Ww z 70S 
Pure uw. Ww TO fiat 
(pul tite at mm ‘ Steward & 

lptrn 6M 
nare s = a “a 
iailwa ’ fanesfi T™™~ 
Railway flag sl, Saw & ft ey 
Kalin frag. t Ls. 
nr ” : elont ally fied. F. Me 
K a ’ “ f 
" wf Kh. M. Russell § 
ot a! ’ ' 

K etiv sOTdon 

Megiater. & 

Mer ‘ lee & Cather i 
Meraating fu a! ” 
iMertary ’ " 
Hotary eng Ver & Mi: t 

Kabher tal wchine, HL A. Cushman 

Saw shar} machir P. Parsons 7) 
Meuse . >. Pisere S 
Schedule it “f Me ‘ormmack & Walker ee |) 
Sereen see ‘ ’ ny sereer 

Seeder, broa \. Staneel 70,48 


Bepuraicrt 
Separator, Ft tp 
fee ie tm hin r 
Rewing Machin 
Rowing machine trirurne 
Sharpening device 
Shears. Bee Animal 
Shell, shot carrying 


t a1) 
N.J. Sf 





nF 
Shiegte mould, Dawson & Noye 


iiame 
Shee puiishing frarie 
win. 


and foot rest, « 


Keg separator 





iilaire 
AL 
70 a8 
W. Bald 
‘ «4 TVG 








this office and from ali newsdenlers 


SHAPERS. PLANERS coe 


ATHES.' mat CHINE SsnoP OUTF Le To 


YLVERT $1 iN NNAT 


UATE FOOT] 





SEBASTIAN LATHE CG 120¢ 


226 eee ee ee ee 


STEAM 


A boon alike to 





A mill for crushing ores. 
Equal in efficiency to a 

five AM battery, and at 
the prospector 


STAMP "= 
and mining 


of the ex- 
capitalist. Send for catalogue. 


GATES IRON WORKS, oust, oh MILL 


650 Elston Ave., Chicago, U, 


"eee eererrrerrrerrrerre 


LATHES | 


FOR 
CunsmitTHs, Toor 
Makers, Experi- 
MENTAL ano REPAIR 
WORK, Erc. 

Send for [Uus. Catalog. 
W. F. & Jno. Barnés Co. 
1999 Ruby Street, 

Rock ForpD, ILL. 
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Of German, Bad — and — 77 
can mane, Dus ; ~ 
wares, (010! 4, 
Slacks and Papers, tracing 
Tacks, Rules, Tapes, etc 
Blue Process Papers, 
THE BEST IN THE WORLD. 
FROST & ADAMS CO. 
Importers. 
39 CORNHILL, BOSTON, 
MASS. 
t?” Catalogue Free. 


! 


Instruments ) 


Drawing 


Engineers’ 
Supplies 


THe Cosurn Patent TROLLEY TRACK 


HOUSE DOOR 
HANGERS ~ 


The first made with adjustable track. 
The track can be put up in % minutes. 
| te” Send for Book. 


|The Coburn Trolley Track Mig. Co., Holyoke, Mass. 


ROCK DRILLS 
AIR COMPRESSORS 


SIMPLEST, MOST EFFICIENT and DURABLE. 


- 


iis 





.|| {RAND DRILL CO. D 





Send for Catalogue. 100 Broadway, New York. | 


“Ht eCells = About Cools” 


Every Mechanic, Metal Worker, or 
person interested in Machine Sup- 
plies should have our new 1807 Tool 


Catalogue. It contams TIO pages, 
size Wigx74, and is an exhaustive 
and instructive list of all tools that 
nay be required, Mail to 
anyone mentioning this and 
sending us Scents. Discount sbeet 
forwarded with every copy of the 
book. Send stamps or money order. 


MONTGOMERY &CO. 


MAKERS AND JOBBERS In 


FINE TOOLS, 
, New York City. 





105 Fulton Street 
Physical and School Apparatus 


GALVANOMETERS 


STANDARD, SINE, TANGENT, 

REPLECTING and WIEDEMANN 

GALVANOFIETERS . . 
Catalogue free. 


_E. 8. Ritchie & Sons, Brookline, Mass. 
“| Sharpen It Yourself! 


f your Lawn Mower is out of or- 
pas you'll find it easy to puta new 
edge on the blades and make it 
as good as new if you have a 
HOME LAWN Bowes 

SHARPENER. 
| Wil last 10 years with careful use. The tool is easy to 
operate, and guaranteed to give satisfaction. 
t®” Agents Wanted. 
Home Lawn Mower SHarpener Co. 
269 CANAL STREET, GRAND RAPIOS, MICH. 


Durable—Easily Applied. 
This roofing ils manufact 

from natural Trinidad asphalt 

materials, and will not dry up 

and become brittle under ex- 

posure to the weather as coal- 














car rootings do. Jor 
free sample of roof 12 years old, 
with circular and « list to 


WAKERES CHEMICAL 
A&A MFG. CO. 

> Felton Street, 
New York, U.S. A. 





| Telephone mouthpiece, Cohn & Martin 


| Tinner’s furnace, J 
| Tire, bicycle, R. b. Lam 





Telegraph, printing, Buckingham & German 
nOrTTY 6d to 579,636 


Telegraph transmitter, Buckingham & Gardam.. 579,633 


Thread cutting Sovees, He Bee MAO cccncccssceees 579,920 
Tie. See Bale ti 
Tie plate, M. M. Moore a eieieieemasnnenandnebadtinnte 579,164 


c. Sap 579,748 





Tire, pneumatic, W. L. ate wart 
Tires, inflation valve and coupling for pneumatic, 
J. Schwartz 


Ga ben enesnogsbedseocnacensedccéccccennet 579,904 
Toy, Zimmerman & Reed... ........-..-...ececcceeee 579,690 
Trimmer. See Sewi ee trimmer. 
Trolley system, W. H. Walker...................0+. 579,728 


bie rd wheel frame for — + cars, W.Grunow, on 






Trough See Water trough. 
Truck, railway car, Sterner & O’Donnell 579,904 
Truss, hernial, W. B. Starbuck......... . 5, 
Tubular section 3h Ne W. Connelly . 579,817 
Tumbier washer, J. B. Nesbit.......... 579, 
Type galley, } RL onset Iuccssndebenacs nie 579,868 
Typewriter, W _Prederick GB Pins ance cvcvccseeccéace 579.941 
Typewriter r, Frederick pesecceesaenpece 579, 
FP ek og | aes nie. W. Spencer.............. 579,778 
Umbrella, fe iding, F. ° SERRE 579, 
Umbrella or | ‘ He ecehipemaoweceseceéonn 579,607 
Valve, balanced slide, I. Younger.................. 579, 
Valve Ld fluid containing vessels, outlet, W. C. 
eenanahasGubedecetoonecedooesnercecenenceeés 579,628 
y alve, a Be chines snnauntatacnenceqe tess 579,876 
etable cutter, ee Buchmann......... 579,816 
ve icle draught attachment, T. 8. Baile ley... . 9,62 
Vehicle, motor pro re. Morris & Salom.. . TY 
Velocipede wheel, IER c « Sdkb0ctesedhe 579,886 
venous -A SA, C. Koster... 579,878 
key 9 SRepnye recep 579,618 
Vuleaniner H. BE. Hawkeworth........ 579,798 
Wagon brake, Hutchinson rs Ritchie. 579,7 
Ww brake, W. H. Lioyd................. 579,757 
Washer. See tle washer. ener we 
Washing machine, J. R. Hartman......... 579,578 
Water e erence, windlass, A I. "Keate 579,799 
Water tro self regulat 4" F. Elliott. 579,821 
Wheel rim why vo 1 pane Lnddaeencoonces 579,673 
Whifietree hook, E. W. McLendon................ 579, 768 


. MeLe 
Windmills, autornatic shenpane. - ee for, W. D. 
wi aageeen. .. ee twenanacchanesasedehsagass ceptassetts 
Window fi 





m, J. N. y le. 
Window slide, fe, metallic, La 579, 
Wire reeling machine, a. J. serman....... 579,752 


Wire strands, machine for making tw 
Cleaveland & Herdrich 
Wire ‘> device, C. L. Chapm 


wee from peat or turf, inaling artificial, C. enon 
woodworking : machine, P. yg ee 579,746 
Wool washings, apparatus r removing fat 
“from, 2 ia GE ssc biccctochdsetebaadiece 579,581 
Work ak Pherson.. 579,652 


Yeast for bos making. 
Christensem. .............5.5+ 
Yoke coupling and draught t 
Sterner & O’Donneil 579,905 
Zine oxide, manufacture of, Hampe & Schnabel 579,750 





DESIGNS. 
Angle tron, A. L. Slager........ <6. -+0cscesccccceeeees 
Battery cell, A. Milos ater bococenepe comeaseunmbentiiind 
Bedstead, W. 8. Foster....... ; 
Bicycle pump cylinder, J. Lines...................... 
Box, wooden, , aennaceepoesqneiiineiindd 
Brick M. L- Williams 


Bucket, mop, W. J. Be 
Button hooks, etc., 
Cane fabric Morris. . 
Carpet, W. M. Daintrey. 
Carpet, A. M. Rose 

Clock case, C. D. Golden. . 
Dish drainer, W. 0. Campbell 
—~"* regulating instrument casing, E. E. Wer- 


magne tree. wan. R. “Temple Jdbcobvidienestl 


Fence post i. ah, St sdecocescescots 
Glove, E. Buscar’ att ae at A IP MP 
Hook, pad, F. T. Conner 

Hook, 


icture, G. W. W 
Horse boot, J. Hirsch.. 
Horseshoe, G. A. Singerly. Wsetoced doce cecesceséd 
Lamp, G. R. Steinhauser.. 
Lamp, bicycle, J. C. Miller 
Lamp bulb, maendeseens, L. H. Dolan 
Mantel, A. J. Fai 
Plastic material tool for working, F. H. Crafts. . 
Prism block, J. Russe 
Prismatic window light. oO. HL. ans. 
Puzzle box, J. KE. Lenhart. 
Rail splice, W. H. = ler... 
Railway tie piste, © 
Saddle plate, J. 4, Metoney. 
Sewing machine frame, D. W. Goodel 
Silverware sw% A. A. Southwick.. 
Spoon, etc., A. Loeser 
Stove, gas, ‘. "Boal 
Stove or range ees 
Water closet cael clatern, E. Hammann.................. 


necearennere 


r 


¥ 
£ 


TRADE MARKS. 


Ale, porter, and lager beer, Connecticut Breweries 
Company 2. 
Beer, Acme Brewing Com 








Beer, lager, Revues Brewing Company. > 29:75 
Beer, lager, G. Sedimayr, Braue zum Spaten 
to 29,758 
Beverages, foods and relishes, and cigars, certain 
named, G. DIOUUR, os occ evens teccsstteret ck ccetats 70 
Bicycles, Nehovertng, Daly & Gales............ ..... .t72 
Bleachin, maida tneiuding bleaching pow- 
ders, ET aati teenie nh cnet 764 
Castio of oH denesiptions. steel, Aultman & Tay- 
aeons? EN Sbdoeces counséndetecedbaad 29,773 
4 i Se icintn ian tiene snc eniienaetmennaiiiied 29,761 
Clasps, buttons, and gloves, Henry M. Peyser & 
Se 746 
Feed carriers and cutters and 5 = ~ ays 
ylements and machinery, W. 
ompany § om 
Figs wit ounces and other ingredients, preparation 
, of, pm 4 Bice Compan ee sencagcencossaadiibaaa 28,782 
Glove fasteners, Foster, Paul 743 to 2,745 
Gloves, skin or kid, Foster, Peal =p yo eth 
41, Re 
Hungaria natural bitter water, M. 8. Blau ptt 
aanee and lanterns, railway, Railroad Si 
amp and Lantern Company............ 29,78 to 29,771 
aoe urners, lamp chimneys, and nt 
mediums for gas lamps, gas, Apollo Incandes- 
cent Gas Light Coanpany teh tes tenteinabentesnees 


Lawn dressing, certain odorless, E. Rauh & Sons mite 
Mac kintonhen a and pa rubber clothing, McCord 


Rubber Company. .. ... +. .<<ss-cccccsssevenveseees Tw 
aomane for ‘the purification of the blood, C. Bar- 
Mineral water, Colonial Water Company... ........: Rist 


(Continued on page 253.) 
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WHEELS ~ SPRINGS 


and other things too nu- 
merous to mention here, 
are fully described and 
illustrated in 


“A BOOK OF TOOLS.” 















550 pages over illustra. 
sent, post- 


this 
of 25 cents in stamps. 


STRELINGER & CO. 


Address Box 126, Adv. Dept. DETROIT, MICH. 





PRATT’S CONE BELT SHIFTER 
Simple in construction 


ng give 
width of belt. 
vor pene et tnepes wigs, 8 


&9" Send for gue of hinists’ tools 
CHANDLER & FARQUHAR, 
38 Federal St., BOSTON, MASS. 


This beats Wind, a .or Horse 
Pow We over 
WEBSTER ‘as actual 


for $150. less 10% discount for cash. 
Built on interchangeable pian. Built 
of best material. ade in lote of 
therefore we can make the price Box- 
ed for shipment, weight pounds. 
Made for or riine. 

G2” Write for Special Catalogue. 

WEBSTER M’F’6G CO., 
1074 West Lith Street, CHICAGO. 


POWER? POWER? POWER! 


Fifty per cent. increase at no additional expense. 
VICTOR VAPOR ENGINE. 


tocar agen nts wanrep- 
Steam and Vapor Launches 


Row and Sail Boats. 
Send for catalogue. Specify 
one wanted, 

THOS. KANE & GO. 
64-66 Wabash av., Chicago. 


The Chicago Gas & Gasoline Engine 


The simplest gas and gasoline 

Sa tor the market. ‘iia speed 
eq or a ut 
and durability. It is a dwarf 
in size and a Samson in 
strength. Catalogue sent on 
application. 

MANUFACTURED BY 

J. J. NORMAN CO,, 

#& “A” South Clinton 8t., 

CHICAGO, ILL. 


The Queen Acme No. 5 Microscope 
NEW MODEL AS PER CUT. 


_, he Ideal Mi for Amat 
led for precise 
optical 


and accurate adjust ts and 
excellence. With objectives’ rom 
50 to 500 diameters, i 0. 
Send for new Microscope Catalogue B. M. 
UEEN & CO., Inc. 



























Has no 














Ue 











1011 Cheste 1 estnut St., Philadelphia, Pa. § 
if NICKEL 
Electro-Plating 
i Apparatus and Material. 
2g Toe 
Hanson & VanWinkle 


a 
: Newark, N. J. 
1% Liberty St., N. Y. 
% & 37 8. Canal St., 
Chicago. 


for 18) 





Ab bb SSS bbbbbGGSGGSGGbdbbbi bbb 
i hh be be hh bb eh i eh 


3 SCREW PITCH oe 
GAUGE. 


Has ® pitches—9 to #. 

Can be used inside a small nut. Five 

other sty Whitworth and V thread 
f Fine Tools free. 

el. 8. STARRE PE oO. 3 

Bex 13, Athel, Mass., U.S. A. 


Abb bbbbbbbbbbhbbbbhbbbbbbbhhae 
i hl bb be bb be bh bh hh td 
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An ate ll Labor we 
Will feed, fine or coarse, any 
angle, without pressure or &s or 
power. Warranted, 
For particulars, prices, etc., 
MEWER TOOL CO., 
____ 6 Ein &t., Portland, Me., U. 8. A. 


EDCE TOOLS-«~ 


are often yb ruined og 4 are a i 
Our 


+ kt. oy, ariet pat 
luce a variet. ts 
or grindt: any tool. - 
you our jelogue, 
give you some information 
GRAFTON STONE COMPANY, 
No. SO River Street, Grafton, Ohio. 











Make money print- 


H PRINT for others. A 4 
M Y newspaper. "Type : 
OWN Mic’ See printed 
Corde, «gives ig = sand, supplies, to to 
Press and save ‘aueen & CO. 


money. Meriden, Conn. 


Experimental & Model Work 


Oirculars & advice free. Gardam & Son, % John 8t.,N.Y. 
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A Novel 


Educational 
' Competition 


COMBINES PLEASURE WITH 
* INFORMATION AND MENTAL 
TRAINING. 


The Century Co. announces an 
educational competition which 
vill arouse very general interest. 
(hree examination papers, of 
ifty questions each, have been 


é 
»repared; the competitors have 
, month to answer each set. The 
izes are: $500 for the best 
: 

















iuswers, $100 for the second 
est, $50 for the third, two of $25 
cach for the fourth and fifth, and | 
thirty of $10 each for the next 
thirty in order of merit; also a 
‘urther and — ec of $500 


their wheels for one that uses dumb-bells. 
Bieyele riding combines pleasure with exercise ; 
irudgery. So with these questions ; they combine 


Scientific 








HE QUESTIONS impart know- 
ledge and lead to a habit of 
investigation that will be of 
value through life. If you gain first 
prize, the ae eat you have 


— will 
than the $500 you PICASUIE ana 
2 a 

that Prize yd not, ducation 
Sentrate your Combined 
mind, sharpen 

your wits, and secure most valu- 
able information. 


not cease your education 
when you leave school or college ; 
a on learni Horace Greeley 
of Lincoln that his success 





lay 
bd in the fact that he pono | 
uew knowledge daily and therefore 
broadened. Get the information 
that is in these questions. They 


are not school-book kind; they 

deal with facts that 

men, women, boys 

and girls, ought to University 

= Seem. No pe Ex 

versity extension 

lectures can help tension 

you as these ques- 

tions do because the urpassed 

lectures deal with 

theoretical eet ie these ques- 

tions with practical knowledge. 

a Damb-bells and bicycles may be 

Fae useful in physical develop- 

ment, yet a thousand persons ride 
The Treason is perfectly .evident. 

the use of dumb-bells is 
leasure with mental 





exercise. You cannot start work on the first one without continuing on to 


the last, and when you finish them you 
An analysis of the questions shows 
ber of different points. 


and music, Shakspere and Scott, Paris 


ture, earthquakes and the heavens, eards and the sta 
the North American Indians, the Amazon and the ti 
tions of home and of basiness—all these and a multitude of others are 

leasure and the mental training, 
broaden you as Greeley said % 
On request we will forward you sample questions and 


included. Thus, in addition to or 
comes the new knowledge that wil 
broadened Lincoln. 


full particulars of the competition. 

If you do not possess a set of the Century Dictionary and Cyclopedia, 
address us and we will send your name 
being formed, each member of which 
per cent. aad has the privilege of payin 


Address THE CENTURY CO. cep:.jy), New York. 





are repaid a hundredfold. 
that they deal with a very large num- 


$500 
First 
Prize 


hat is, in answering fifty questions you inves- 
tigate fifty subjects and touch upon hundreds of others. History and 
literature, the Bible and Homer, travel. machinery and law, operas 


and Boston, art and architec- 
Napoleon and 
ssissippi, ques- 


to one of the few clubs that are now 
secures a set at a reduction of over 40 
g for it in small monthly payments. 





L CHBESLY&q 








ELECTRO -CHEMISTRY, RECENT AD- 
vances in.—By J. W. Richards, A.C., Ph.D. A yery ome 
haustive and interesting papeg on eee oes that has 
recently been made in the apenant or and ud eeene of 
pre wecuting work in the domain of 

ontuned in SCIENTIFIC AMEHICAN Sorrtomenk, 
No s. 1014 and 1015. Price 10 cents each. To be 
had at this office and from all newsdealers. 





The Bartley Direct Running Saw Mill 





2” Write for Mustrated 
we. BARTLEY & SONS, Mirs., Bartley Station, N. J. 


DROP FORGINGS 
WYMAN:GORDON 


WARES Mace 
W 1Vilwie ane MASS. 
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LABELS. 
“Dr. Raub’s Egg White Soap,” Cc. F. Miller......... 


6,548 

ALPHABETICAL LIST OF INVENTIONS FOR 
WHICH PATENTS WERE ISSUED ON THE 
éra DAY OF APRIL, svi. 











pra eh, C. M. Higgins....... ii ee 
poy Eh wave power, lame & Tuller wa 
Air separator for hydraulic systems, W. D. Wash. = 








nna otan tags Cneshedncnens sods endocsesedccces GRD 
Annealing box, J. Barrow EP bar spcesnssesccoreces sostoe 570,46 
ic KANSBON, .... 6... 00005 580,218 
core, 8. H. hort ible ciisiep aduassnangs canbe 580,011 
Se ahs 
pan. a Me SPE: 6 000 coccccesecentescese 337 
Ball. Tenpin ball. ~_ 
NE 580,089 
cases, etc., com ition of matter for 
manufacturing, DP ncecncesaveeogess 580,139 
Beacon, 9 is is Shs ccnennstenshennet 579,900 
, roller. Bre rows Dcitiekdugedpebccdpccecan 580,121 
Bearing, 4. --% roller, A 4 
Bed, convertible chair, A 
Bed, folding, L. A. De 
Bed, folding, Hasti 
low 

























Sinn tnhocastansdabenctesteastsaanaverrs titel 
Bicycle, J. A. orn Seaene 
Bicycle . N. Godfrey 
Bicycle yw mec m, 
Bicyele handle, F. Mortimer............... 
Bicycle luggage carrier, P. - a 
Bicycle support, G. E. Bierbach........." 
Bicycle em sttachment. 1 ‘ Jakobson 
Bl hanger, rolling, G. K. 
Blind slatting machine, Parks & Nelson. ......... 
Boiler. See Steam boiler. Water tube boiler. 
ae or separating machine, Stubbs & Saund- sneer 
bones determining device, J. H. Drobiseh........ 580,156 
s00k covers, machine for making, A. lL. Jacobs... 580,111 
pOoRe indexed, A. M. Chotahere, Tithensesdsacath 580,204 
protector and marker, F. W. Sears........... 580,008 
tori se Binck burn machine, W. W. Grier....... 580,278 
 & #5 ~ _ PE seeeseennepye 580,152 
sotthe, EE MIE DS cccn che agev'd ove eves odouce 580,138 
tottle, W. C. ——. .. 530,061 
jottle, P. B. Tingley .. 530,238 
sottle, ink, R. BE. Bell . 530,120 
fottle, non-refillable,  -£ .» 50, 
ottle, non-refillable, P. 4. Tingley. . BOD 
Bottle washer, H. A. Rue 0 00466se00 580,008 
Bow! or basin, set, W. i. " joyd Seawididhae ce coctinne 5801 
wT, 8 8 Ree 580,198 
Brake. See Bicycle brake. Wagon brake. 
iG nncnccoes cane cenatin b6pnclesestbeittcad 579,991 
Brick, @hrome, N. MeConmnell............... 579,998 
Brush, hair, G. W. Glover...............+. 580,270 
Brush holder, electric, 7. A ioughetige 80,114 
Brush, mucilage, KE. C. Smith............. 1,013 
Burial casket, O. M. Allens se unaibe 79,044 
Burner, E. aed hesganceses .. 530,118 
Bs Iie BEE os oce0 00050 00eg 04gnres0sscepceccoesces 579,989 
Button dinshansak collar, J. W. Kynast.......... 580,112 
Button, separable. kK. Pringle............... 580,000, 50,001 
Cable attaching device, J. Stephens................ 580), 165 
Calipers, J. Bystrom............-006 syceee io : SL 


Camera, roll ojding, ee A. Brownell 
4 ‘anopy top, C. Thom 

Car body bolster, H. c Williamson 
Car body bolster, railway, T. M. Gallagher 
Car brake mechanism, compensating device for, 





. Grie 
Car coupling, A 
Car coupling, Ww. 
Car coupling, J. W. 
Car door, freight, H. D. Smart 
Car fender, 8 Lampus F. Mill 












Car fender MAT PUB.. «eens o 080 
Car fender, M shloss.. .» 530,059 
Car fender, A. oe Woodworth... eeeeee SBO1L9 
Car fender, street, H. Wilsonm...................0006 580,248 
Car, gondola, E. 8. Hart.. . 579,978 
Car switching a rats, street, KG “Jay.. Se 579,084 
Ce Ge nnn db nce cccae sdb sccagses . 8032 


Cars, comhne? safety guard and gate for r open 





wi —— « 580,026 
Se C. Asbu . O08 
Carpet scrub bing device >. O. Summ SRO, 016 
Car sweeper, R. A. Mayo................./ 5a), 190, 580,191 
Ca: combined ‘hand and’ 1, ©. A. Hunter... 580,182 
Cartridge holder, temporary, T. 'C. Johnson....... 580,176 
Case. how 
Cash recorder, W. J 4 OE | 580,341 
Centerboard for vessels sfoiding, E. 8. Hicks...... 580°158 


Chair. See Hammock chai 
Chair bellows attachment C. U. Krieg, Sr. 
Change apparatus, L. O. Tomlinsot n 









CROOKES TUBES AND ROENTGEN’S 
the tee of Crook .—The new photography as performed PI 
the Ly? of Crookes tubes as a source of excitation. 
about ubes. SCIENTIFIC Aussie Su PPLE- 
MOE. _~y tsi 1898, % 243, * - 795. 
905, 980, 1050. 105 055. 1 A 1057, neo 
SCIENTIFIC AMERICAN, Nos. 7, S, 10 and 14, vol. 74. 
These profusely illustrated” SUPPLEMENTS contain «a 
most exhaustive series of wee on Crookes tubes and 
the experimense th them, Among then: wil! 
be found Prof. Crookes’ he lectures, detailing very 
fully the experiments which so excited the world, and 

which are now again exciti attention in connection 
with Roentgen’s photography. Price 10 cents each 
To be had at this office and from all pn 





The Berkefeld House Filter. 





It is easil ] 7all 

e as ‘ t 
main sly cleaned, aa of the” aitert 
cylinder. Cylinders can be — 
boiling in water for = eae send for 


BERREFELD. Hiiren 
4 Cedar Street, New Gorn. | ast 


Buy TELEPHONES 
That Are Good--Not “Cheap Things” 


The difference in cost is little. We guarantee our appa- 
rus and guarantee our customers against loss by patent 
suits. Our guarantee and instruments are Beth Geed 

WESTERN TELEPHONE CONSTRUCTION CO. 
250-254 South Clinton Street, Chicago 


L ar gest Manufact Telephones 
cclustvely in the | a United. Staten 


TELEPHONES 


for Lo 
Lett or Short pisteow . ps Also 











woven ~~ success. 
o ne 


Julius Andrae & Sons Co. 
_ MILWAUKEE, WIS. 


CAUSE OF I LUMINOSITY IN THE 

. aes of the Hydrocarbon Guses.—By Prof. Vivian B. 

—— Aa important paper in which the author en- 

a show that the luminosity of h 

8 due to the ney i the hea 

and bye regen produced by its 
suc 








and 1 





fice and from all ne 


If you want the best Lathe and Drill 


WEST LOTT’. 
Grin, Or at 
i Cheap and Accurate. 


w Jor catalogue Ghack Ce.. Seti eax N.Y. U.S. A. 
or 
Hinst — a Cleuuman san Rsbonsesen, 1893. 















LOOK OUT FOR 


Counterfeit galvanized iron ! 
Two Mills, at least, are trying to pass their 
iron for ours—we call that counterfeit. 
One pretends that it buys black sheets of 
us—we sel] no black sheets to guivanizers, 
T’other brands its prodact ** Best Bloom "— 
two-thirds of our trade-mark, 
Apollo Iron and Steel Com b 
98 Pittsburgh, Pa. aa 





MANUFACTURE OF STARCH FROM 
Maize.—By J. Kriegner. Full details of the process. 
With one illustration, Contained in SCIENTIFIC AMER- 
ICAN SUPPLEMENT. No. 1012. Price 10 cents. To ve 
had at this office and from ail newsdealers. 








THE NEW BRISTOL COUNTER 











Family Ice Machine 


SCIEN TLFIC AMERICA SUPPLEMENT. Nos. repeats 
@13. Price 10 cen u 
pw ts each. To be had at evecare 8 ROOT, ‘Bristol, Coun,, U.S. A. 
, . Filters, $1.25 and a 1 Sommer 
tsopae one’ elf soda wate, 60% and up: Dunno Bs = 





To Sieam.. 
-- Engineers, 


Mactinists, Electrical 
Workers, Civil Engi 
acers, Draughtsmen, 
Steam Fitters, Miners 
Carpenters, Plumbers 
References Beerywhere 


e -STEAM.. 
ENGINEERING 


Cae. Stat'y. and 
arine); Electricity ; 
Mechanics; Mechanio- 
al and Architectural 
Drawing; Plumbing: 
Architecture; Mining; 











Civil Engineering in Send for Oweuler 

all Branco! State Subject you wash 
The International te Study, 

Correspondence Schools A. G42 = Seranton, Po 





TheNewFamilyCircleLamp 


Unexcelled for the L— ctrele wo of for 
the use of students and Ape 
Many advantages over t pn 
‘The incandescent lamp is fasten 
of the shade, so thet the fall nes 
reflection is obtained. Shade is enameled 
reen outside, with a white interior, and 
> moaned on a silver cupid with a gilt 
Any incandescent lamp can be 
cat with ¢ . aeete. Send for cireu- 


‘actured by the 

PACIFIC EL ELECTRIC’ to. La Crosse. Wis, ™ 
ETUAL DATER RC. 

ALL your letters, biiis and papers 956: 
should be PATED! This Dater adjusts to ANY 
desired date INSTANTLY Pend will save you 
time, money andtrouble. Itis Rapid, Leg! 
bie and costs practically nothing: Te 
Weesnt you our catalogue of 8000 spec 
ities With a specimen BARGAIN we will 


send thie dater post-paid for 
a 6c, 782. a doen, Catt B8c 


Cones ECUTIVE NUM sure, 
neod beih! ACENTS ‘Want tED. 
“tO, He IRGERSOLL & BROTHER, 


in Hox 
UL 27 1865 Depo. ut, 1 @6 Corthnndt Bis Be T. Chips 






















ELECTRO MOTOR. SIMPLE. HOW TO 
make. ByG. M. Roskine.—Dessrigton Of asmall eiectro 
motor devired and constructed with a view fo assisting 
amateurs to make a motor waich might be driven witn 
advantage by a current derived from a battery, and 
which would have suiiiciens power to operate a fuot 
lathe or any machine requiring not over One man power. 
With res Contained ip *CIENTIFIC AM*uICAN 
SUPPLEM)NT. No, G4 ree WW cents. To be bad at 
this office and from ali rawsdealers. 


FREEDOM FROM FIRE 


No fear of being burnt out in residence, 
office, or factory as long as you use the 


Stem mpel FIRE Extinguisher. 


Unequaled for seme, certainty, quickness 
ona t power in action dopted and indorsed 
by leading manufacturers. Best and most dur- 

le on the aR. NET — Jree. 


H. R. BENNE 
1216 Filbert Rudy PUL ADeL PUA, PA. 


Bu USE GRINDSTONES? 


80, We can sappiy you. All sizes 
co ve, and unmounted. always 
kept tn stock. Remember, we make a 
speciait yof selecting stones for all spe- 
cial purposes. £2" Ask for catalogue. 


The CLEVELAND STONE CO, 
2d Floor Wi Vin re. Cleveland, 0 


PORTABLE SINGLE RAIL SURFACE 


Railway.— Details of constructior and description of 
rolling stock of a new system of portable railway which 
may be laid upon ground that hus received no special 
preparation for its reception. fith 19 illustrations, 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No, 
1014. Price l0 cents, To be had at this office and irom 
all newsdeaiers. 
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Headquarters for 
DUMPING 


Horse (arts. 


. Wide and narrow tires 
Low rates of freight from 
our works—Tatamy, Va.— 
ail points. 
HOBSON & CO. 
No. 4 Stone St., New York. 


MASON & CO., 








VOLNEY Ww. 








Chronometer and odometer, D. Harringto - 
Churn, E. A. Franklin, .......... ..-cceceeeees - 
Chute, schares, is UL ccnbseenavseccccene ” 580,309 
Cigarette box A. Bortagnees SEES ae 580,080 
Circuit breaker, magnetic, W ry Harrington..... 580,277 
Circuit closer, electrical, ®. B, Allem............. . 580,559 
P or bh device, G. B. Adams......... 580,108 

Cc =>. lee Garment supporter clasp. 
Clay grinding machine W. Aulmann......... 580,079 
Clean ng or polishing c BA manufacturing, W. 

Be, nan centc cccccescccenscsucecosovscerenccoccs , 288 
Chewie, Bz Te, CRRER. coccccccncsccsncessecccocccccccsccs 590,107 


Cloek, repeating alarm, W. E. Porter.............. 580,056 
ne 


Clothes | hanger, E. Frank................«.+000+ 579,973 
Clothes line hanger, W. H. 8. Jenison.............. 580,319 
Clover buller attachment, Moon & Harrison...... 579,907 
Colloids, ag Wy wae. EK. J. Mills...... . 550,328 
Coneentrator, A. R. Wilfley............ . 0,8 
Cooker, ham, W" Talinforro eae ; 






bee gin and press, portable combined, 


Satie aAUERERGEEED endncs cobbecads catesesch 
c Shing Es Bile Bie PEERS 0009000 00606b000s000 nape 
Cultivator, W. T. Calton 
Curtain fixture, T. Medford 








Curtain fixture, J. A. Stagg... .......-.00-cccececeees 
Cyanids, product metallic, C. Kellner 
Door check, BET. cquboesioces 
Doubletree, W. J. Smith.............. 
Dovetailing machine, D. E. Hunter 
Drill. See Rock drill. Tubular drill 
nking fountain, H. Hyde..................6..++- 580,175 
ve, blue, A. Herrmann... .......-cecccceccceeeeeees 580,186 
e, blue acid, A. Herrmann.............. ApeErs: . 530,188 
Bye fast blue, re Herrm . dsmhocedasonctbhiads tet 580,187 
Dyeing a slikes. us, J. re Seay begesbogeupesepse 580,124 
De eing sil 7 Weidman pedisheentnns eneenges .-«. O38 
Fag i ruuah teed , 580,221 


El eee AR mg W. Gillette. . 579,975 
Electric generator, magneto and dynamo, 

_ yf Or Ep ERTS a gue 4 
Electrical cutout, H. C. Jomes.......... 0-0-6. ceeee 5a 
Electrical transformer plate R. W. Blackmore... 
Electromagnetic coil E. Harrington 
Elevator. See oy ng tank elevator. 
Elevator, TH. Vemm........--nccccscneececccceeueees 580, 167 
Emulsion and making same, W. 8. Barnard. 
nvelop, Hower & Aultman 
xcavator, G. 


. King 
— aging apparatus, R. M. yet 
tie 


aucet, acing. D. E. Arne.. 
Peed trough, A. Merrim 
Peed water Ma ~ paned ond heating apparatus, J. 
Von Gradina. .........cceceececercececrerecceees 
Fence, H. a 
Fence, J. W. Hamm 
pence machine, ut A Fretw 

































ertilizers, w.s. ies: 
Filter, Davidson & eenit Uf... .nn--. 
ire enson 


Fire escape 

Av extinguisher, au 
aa or stove, W. 

Fish dryx 


. A. B. Hen 
Fishing reel, E. D. Williams 
Fiat tron, ¢ » ene 
Flower 


Folding 


e, W. Hess, Jr. 
Fountain, “ie > Drinking fountain. 
Fruit seeder, J. G. Johnson 











Garment Punjorte 
Gas burner, 
Gas burner, 9 N.., is F. Fuller.. 
Gas or gasolene engine, J. G. iy 
Gas or other explosive engine, M 
Gas, procees Ls and apparatus he Moke arating, 
8. Mt. 0. ccdappencceucegnccobpetecsveston tas 
@as tuoteeer. IS gt POTION, ona sag eqcveseses : 
Gas. ducing, OMBON. . 
Glase blowing apparatus, D Cc. Ripley... 
Glass coloring oven, J. Biemann. ............+.+++++ 











Friction Pulleys, Clutches & Elevators 
PROVIDENCE R. |. 





BUGGIES, 


Harcess and Seddies a yped 
anywhere to any: oe with 
privilege to examine at low- 
est wholesale prices, Guar. 
as represented or 
money refended. Send for 

illustrated cataingand testi 
monials Free, Addr.(in fall) 
CASH BUYERS’ UNION, 158 W. Van Raree St, b-19) ,CHICAGO 


Carts, Survies By 
Phetons, 
ne i, ty 
Oo. D 











THE COPYING PAD.-HOW TO MAKE 


and how to use; with an engraving. Practical directions 





how to ah the gelatine pad, and also the aniline ink 
by — -+~ copies are made, bow to apply the written 
letter to how to take off copies of the letter. 


Contained in CIENTIFIC AMERICAN SUPPLEMENT, No. 
43S. Price Wcents. For sale at this office and by all 


newsdealers in all parts of the country. 
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a 

2 Drying Machines 

fo) 

for Grain, Sand, Clays, Feriilizers, Phos- 

Be, Rowan c Green Coffee, et Feeds, Salt, 
ugar, Chemicals, ete. 14 Years in opera- 

Send for 6th Uustrated catalogue 





tion, 


sas s. KE. WORRELL, Hannibal, Me. 
BAND FASTENERS For ranks 


A Pp. A. P. Dickey Mra. Co., Racine, W's. 


WOODEN TANKS. 


For Railroads, Mills and Manufactorie.. 
Builders of Stee] Towers and Tenks 
La. Red Cyprees Wood Tanks a specialty. 
Ww. CALDWEELI. CO,. 


K. Main Street, Louisvi jie, Ky. 


THE AGE OF THE EARTH.—AN IN- 
teresting paper by Jonn Perry, in which the author dis- 
cusses the subject very genersily, with a view to clear- 
ing away the m sapprehensiona that exist among modern 
geologists and palwontvlogists, who ure no longer uni- 
formitarians, end physiciste who are represented by 
AMERICAN Ste 


Lord Kelvin, Contained in ScrenTiric 
To be had a! 


PLEMENT, No. 201°. Price WW cents. 
this office and from ai! newsdeuiers. 


*ELECTRIC. HOSE x 
IF YOu | ARE WILLIMS PAYA FAIR PRICE 


WORTH A DO LAR PER £O00T 
pe 


Penrec TION V LAWN 5 SPRINKL ER 


KNIGHT. 


“KING Pe 





(Continued on page 254) 
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UR 


Our New Catalogue for 1897 contains : 
ges of a + Bu 






} iggies $2086; 


$19.95: Top 
Surreys, Spring 


agons, Delivery Wagons, Milk Wagons, Farm 
Wagons & everything on wheels at prices never before heard of. 
If interested, send 8c.(stamps), postage for catalogue 


BER HL MURRAY MF CO 


Scieutitic — 
RA 


12.7 


Road Carts $8. 90; ‘ons, 


No. 














APPA RATUS AC ETY- 
lene number of the SCIZNTIFIC AMERICAN SUPPLE- 
MENT, deacr x. wih fo iliuetrationa, the moet 
ecent, simple. or home made and commercial apparatus 
ft  eeneratins acetviene on the large and smai! scale. 
or and used by the microseopist and 


ACETYLENE 


ba he gas 44 made 


udent ts ase in the magic lantern. The new French 
table lame making te own acetrsiene ‘ Cota eS :" 
SCOENTIPFIC AMERICAN SUPPLEMENT. No. 
t e cents. 1 od at office 











New—becuase radically unlike any 


Draught Perfect 
head allows a 


other. Great—because the sare draw 
flexible, rigid, direct-slack, long-dink and short-link 
coupling, an.d will couple automatically with all of them. 
It can therefore be used in nearly all kinds of lifting, 
hoiding, and drawing. and pea adapted to the use | 
of Trolley Oars, Traction Engines, and Field Artillery. 

A full-size working modei, with attachments, will be 
m exhibition the third W ocneetng of each month at 


No. 38 Ellicott Square, Buffalo. N. ¥ 

American, Canadian, British, French, and Belgian 
pate mae m royalty or outright 

x invention ts bound to @li a niche in mechanics, 
and the most conservative manufactarer, capitalist, or 
expert should see the model. Address 

D>. J. SINCLAIR, 
CALEDONIA, Liwingston Co., N.Y,, U.S.A 


Electric Solder Pot 


Connects to any lamp socket and uses 
but little current. Two sizes—to melt 
4 or 10 pounds of solder or simi- 
lar metal. Send for catalogue. 
AMERICAN ELECTRIC 
HEATING CORPORATION, 


General Office, Monadnock Block, 
Boston, Mass. _Caleago. 


WE UNDERSELL ELL ALL! 


Bicycle Electric “ee 









39 Cortlandt St. 
Mew York. 


Pe Nooktie lectric ee “% 
ay Edison Flectric M —< ee 2 | 
4 $8 Medical Batteries, . . . 3% 
37 $0 Bicycles, best made,. . om | | 
€= Fiectric Bella, finest, . aw 
az Dry Batteries, best,. ... 2 
P43 SH Agents Wanted. 
sf Cur Bieycie Electric Light is the 
es best thing that ever happened. 

be | [” Catalogue 2 cts. 


on!o ELESCTRIC WORKS, Cc leveland, Obie. 
DRY BATTERIES. —A PAPER | BY L. K. 
Bohm, treating of open cirou!t batteries, historical dry 
Heilesen’s battery. 





batteries, modern dry bSatie>res 

Brrao’s battery, Koller’s battery, and the efficiency of 
dry ceils. With 3 tilustrations. Contained in SciEN- 
TIFIC AMERICAN SUPPLEMENT, No. 1001. Price “10 
cents To be had at this office and from all news- 
dealers 


SELLS AT SIGHT! 


Nation ante and Pre- 
serving Kettie, Food Cook 
er, Steamer and Cullender 
in which all kinds of food 
can be cooked, steamed, 
and strained. 
om wasting of foodorscald- 


best steel and ename! pro- 
curabie, and warrantod in 
every reat 
MGeATS WANTED. 
sam 
secure: 


OBENMAN®, 24 Bend oon ‘Tow York. 


Charities &. Sebrounk. Giassurgical Engineer. Expert 
opinion given on anything appertaining to Glass or 
Chase Ware. ® years’ practical ex ence. Drawingr 
made for Machinery for Gless Ware. 27 First Ave., 
Pittsbarg, Pa. Pxprese wuest be prepaid on models 
and sampies. Designer of Giass Ware 


SIMPLON TUNNEL.—DESCRIP- 





A. W. 





THE 

tion of the project ft a tunoe!l through the Pennine 
Alps under Monte Leone, which. when completed, will 
be the longest in the world. Nature of the rock to be 
traversed, oroposed «ystem of construction. ventilation 
and cooling, hygienic arrangements, outside erections, 
Full detatia, with Ui iilestrations. Contained in ScIEN. 
TIFIC AMERICAN SUPPLEMENT. Noa. 998, 999, and 


1600. Price 0 cents each. To be bad at this office 
and from all newsdeaicrs 


STUDDED. CASE! 


Solid Mk Gokt Piated Case 

ented with 3 Fartian Dime onde. 
tm. is and Rubies, with 

American movemant. Jeweled 













with privilege of examin- 
ation. Do not take from 
the express office if you 
is watch is not 
7 qua) in an pearance to agi 
». Mention your near- 
office and size 


Ladies’ oF 
Gent's. Only 3 in stock so 
wier quick A an lowe 


en coin big money. Address 
pre 


™ 
_ EAGLE WATCH ©O..® Broudway, New Yoru. 





The New Patent Combi- | 


No burning | 


tng of hands. Made of the 


or a territory 





SRoOKKS’ Tuneele 

















PRICE, $2.50 EACH. eease we C pales 
One hundred experimental Tubes suitable for small aren eter W 
coils and static machines. Tubes sold as Fes mental Igniter device, 
| only. ee X-Ray Supplies | [mpact motor, i dD. 
uce neandescent } da pedensecoocec ess 
SWETT & LEWIS co. a A PREL& Co. | indicator. Gee Faive indicator. — 
I 11 BROMFIELD ST., BOSTON, MASS, _ | IRE. ete. holder for, P. sat <a meniate 
| : — | Iron polisher and suppo ¥.. 2. Fearn. ..........- 
Biddl STAMPS ' R MARKING roning board, Su -—~{ ¥ sees cece -580,017, 
| bows Joint. nt. Railw sh se r 
s¢ CHWAAB STAMP Keyboard attactiment, HW. |. i 
| MILWAUKEE ayes 6 metruments, touch regulator for, R. F. 
Uisnasascapscenacgvonhdapeinasn te vebecunseds 
| Knitting machine, ht, J. F. Nelson.......... 
| amp, came are, W Bbc ccdsenedtssiiancondi 
| Lantern, D. W. Corbet... ......cccccceccseccceeeese 
erie ‘o | Lathe, HL. Scribner... 020 
athe, automatic Seine, 5 BE. & FPF. ¢ Wells... 
athe feed engine, aenadue 
ths, machine for ‘making metal, D. B. Hiiton.. 
Subscribers to the SCIENTIFIC AMERICAN and SCIEN- Leather work! machine drum, I. Vaughn....... 
TIFIC AMERICAN SUPPLEMENT, who wish to preserve | License R. G. Sommerfeid..............-.-- - 
their papers for binding, may obtain the Koch Patent | Lifter. . 
[Fiat the otce of thin paper Hoary board siden i-| Lehn See BSc ee cee 
| scription “Scientific American” and “ Scientific Ameri-| Loom, A. R. Patten. ...........<..ceccsecscececeseees 
can Supplement” in gilt, Price $1.50, by mail, or $1.25 | Loom “harness motion, J. Becles. 332.2222 o eee rr 





at this office. Address 
MUNN & CO., 361 Broaoway, New Yors 





} ~~ T,- ing, Pickup & Moore................. 
Ly GROW Y STRONGER | Metal polish. E. Po. Rust + ote rien a, eae 
—= sheets for purpose of galvanizing or a. 

mart —_. apparatus for preparing. 





Metal = fy C3 welding, _% a 
etr a ae apparatus for separating, 







Tone 
FLEER’S Sint | 
QURU-KOLA QUM, 








for Brain Workers, gives a k, reduct ortion of casein in, G. Gaert- 
on Nerve, Good Digestion e. - ia oe anes, oe meek Ee 7 
At nt “e by pal, 5 a mi See Crushihg mill. Stamping mill. Wind- 
Frank H. kM. Plecr a -—a Milling ‘machine, J, W. Von ian cui cdenvevebia 
mers ver. on ifcial, r ou Anderson........... 
iner’s combination tool, Ma ngocccecesceces 
|THE TIN PLATE INDUSTRY IN THE Mining @ ng us, P. J. Gildea........... 
United States.—An interesting paper. showing the ex- | Moulder’s flask, R. Bs co conenset ose conecees 
| ee Covsicpaens c 4 —~ tin plate industry in | Mop wringer, A. M. Burnham.................«.+«+ 
his country, and the mpetition into which it Motor. see ~~we . 
is now entering with the British industry. With 18 illus- | Motor, A. Wilso 
trations. Costainsd i Scie. FIC AMERICAN SUPPLE- | Mule, self acti zit. £43.0) 
Nos. 1 Music electrically, art of and a 





MENT, 1020, ort. 2OSS | and {Ses; 
Price 10 cents aly * ortO cents for the seri To 


erating and d stributing, , J 
at this office and from all ~-—1 —1 huey . Leiber 


Music holder, W. ¢ 
Musical keyboard instrument attachment, G. P. 
Cc 


Nail machine, wire, W 

Needle, tagging, E. P. 

Net canopy, mosquito, C. C. Lee 

es or aes spokes, machine for making, 





prink ling =e spraying, P. 

Nut lock, “in J.B 

Nut lock, F. L. Shank 

Nut lock, R. 8. Wingfield. ........ 2.6... ccceceeecenee 

Nut, split bolt, E. Schoup 

Odometer chronometer, combined, D. Har- 
rington 








oe concentrator, G. E. Woodbury 
Ore dressing and gold separating a) 
Cc. Phillips. nnhog odcenacbacdhnachie be Sehed coagesbane 
TRADE MARKS, Organ action. pacematic. F.W. 8 land 
DESICNS, Ozone mmamutect —_— ring apparatus, C. J. Yarnold. 
COPYRICHTS 4 a raw 
Anyone sending a sketch and description ay! ing 
p mtr ascertains free, whether. an i, --)., Paper box making machinery, 
Preadeutinl is a 9 BL for securing — F. 
America. We have a Washington office. 
Patents taken through Munn & Co receive 
special notice in the 
SCIENTIFIC AMERICAN, ie seating Tle eed Pk neu 
| besatifull |, lustrated, largest ct ion of bee deanine & . H. E. Bai moss 
| yurnal, weekly. Tere 63.0) 0 Fear, Pipe coupling, r IMIS. 500600 csosedboe 
fils mn ae enn ee Pipe coupling, G. I. Rockwood 
ON PATENTS sent free >i pe sy ior houses, water, E. W. Giles 
MUNN & Cor, Planing machine, W. W, Dootitth 
machine, . e 
361 Broadway. N ork. if and turner, W. G. 
ul 8. . Sevier ( eo ex 2 0s ececveseesosoececees 
eumatic separator, 
Printing feed gage. ( S. Russe 
Printing press inkt mechanism, T McGaliam. 
jectlie or shell rs qepanen, hollow, R. Low 
ing t >. Lang 


Pru ™m 
Puller. — a ee ier. 


bag. H.B 
bh scat electric, R. L. Moore 
Puzzie, W. M. Williams. scapesense 














FREE STOP-OVER Ral at, iP Winn iste, A. 0. bin” 
| AT WASHINGTON nue cn a i i sive 





west, north and south, reading via Balti- 
more & Ohio Railroad, a stop-over at Wash- 
ington can be secured, without extra charge 
for railroad fare. by depositing the ticket, 
upon arrival at Washington, with the B. & 
O. station ticket agent at that point. Wash- 
ington is always attractive to visitors, and 
or rticularly so while Congress is in session. 

is arrangement for stop-over privilege | E 
will doubtless be appreciated by the public, 
and will ate | to the National Capital many 
travel ew its super and thoroug bulking 
monuments, museums an 


or 
Railway switch, W. G. Clark 
Railway switch lever, G. J. M. Vanneste........... 


| On all through tickets between the east, 
ric, W. Robinson 





Rudder, » M. The 
Ruling device, zr C. Caw! 
Safety pin, A. G. Ho: 
Sash R. B. 








PEERLESS 
HATCHER 

















THE CARBIDES AND ACETYLENE 
Commercially Considered... Sy T. L. Willson and J. J. 
Suekert, Ph. b A consideration of the carbides and 
acet viene from a commerctal point of view, preceded by 


these compounds, the methods of 
and their chemical and physical prop- 
Contained in ota Pao 


Soman all 


& brief history 
their formation, 
erties. With 10 \)liustrations. 


AMERICAN SUPPLEMENT, Nos. 1015 and 101 
W centa each. 
newsdeaiers. 





To had at thie office and 


be 























VELOX 


GLOSSY or MATT. Re 


Ne 

Developed and tomed as fast as the 
beautt fal than can be om 
for hot or damp elt 50 cont 
and Gases sample prints. Ne 

the best and most uniform in t 
ceusrandt, a Matt Printing-out Paper 
Paria, Vrenee, 8 Rue Martel. 
































PAPER seater cae 
, disk, ‘ernon.......++ pcan bteesscse 
be ty org Sheet metal cans, manufacture of, 0. 8. Fellows. 
500 tim times quic than albumen. . . ihow aoe x : 
dull or rainy weather to interfere with your work. Bifter.s 
dark rooms ner complicated mant Signal. 
be rt tones more | Sing| .. 
. p stamps be ngs two Gosen Gabe. Govecper eer a “ le 
market "We PO inacluble Spaper | Sis 
per. NEPERA cl GAL CO, Sole Manutrs,. 
krewd PARK, N.Y. 


580,087 
O80 Abs 


. 579,980 
580,199 


580,195, 

















. 579,92 
580,308 





580, 5265 
580,285 
580,321 
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STUDY + HOME 


ELECTRICITY, MECHANI 





MECHANICAL ; 
CHANICS, © 


DRAWING 
ENGINEERING. cata 


STEAM E 
HOME STUDY OF ENGINEERING. 


eat Siechstene Building, CLEVELAND, OHIO 


















ACETYLENE GAS AND CARBIDE OF 


Caicium.—All about the new illuminant, its qualities, 
chemistry. pressure of Ngeotpation, ite probabie future, 
experiments performed with it. A most valuable series 
areieten, aaeae m complete form the particuiars of 

us 


fis subject. making es sentatives 
in SCEENTI RICAN SUPPLEM os. 99S. 

oe | mr? Rite iois. 1 lai.’ 1022: 

0 and 10 o aes pparatus of sim- 


ple and more ase pe descri 
In special! acetylene Supp ement No. 1057. Price 
cents ench. To be had at this office and from ail news- 


BRASS BAND 


Instruments, Drums, Uniforms, 

ments for Bands and Drum Corps. ° 
est prices ever quoted. Fine Cat , 400 
TPustthen,coatied Ree: it gives Band 
Music & Instructions for Amateur Bands. 


LYON & HBALY, 33-35 Adams Bt.. Ch.cage 
«| TEA AND ITS EFFECTS.—BY JAMES 


An interesting paper discussing the rela- 
of theine among other oar and the 
y ical netions that it is capable of exertins. 
Analysis of the tea leaf, Analysis of symptoms in 
theinism. Effects yp CY = nervous system. (om- 
ive actions of theine and ca Contained tn 
TENTIFIC AMERICAN SUPPLEMENT. No. 1011. Price 
» k To be had at this office and from all news- 
ers. 














useful 


- Patent Bist ¥ articles wanted. 
particulars to D. Flattery, Danville, S 
pa ny, patent 


FOR SALE sci ayer mereen nr 


its line. H. Ulferts, 1 lal ‘Trem. 8t., Galveston, Texas 











Mai Thoroughly taught oy re. re- 

se re College, Wi Williamsport, ve 

WE W MAKE eso ted. ‘Retimates mates furuishest on 
Adar. Metal i Workers, P.O. Box 27%, N 





MAGIC rg 


MACHIN ES, Corliss Rastncs, ere rs, 
ht of ae Ly ner? VILTER 








fre. waukee, Wis. 
$5000 °: We omer cash for simple tdeas, patented 








TURBINE WATER WHEELS. 
mitor'the Republic of Box. 
» Chile 


re will sem send plan and 
FOR SALE Pitoces= ; 


i i. YRASKL N MFG. CU., Syracuse, N. Y. 
MES A 

same Lees LEEPEL. one UB. 

GoLD 

& Sw. Modhes, Wor Braiding Avenue, cago, Illinois. 











EXPERIMENTAL MACHINE & MODEL 


First-class eq Secrecy guaranteed. 
i. ROBINSON 4 CO., Sie se Southern Boulevard, N.Y. City 





THE CHICAGO DRAINAGE CANAL.— 
Densemties ofa great engineering work undertaken to 
vent the contamination of the city’s water supply. 

vith 6 iaatrations. Contained in SCIENTIFIC AMERI- 








CAN Lyf tp pd No.1 lo. 1007 10 cents. To be 
had at this office and from 
WILLSON CARBIDE WORKS SiicSnapies 
pack TS a eee iS aoe 
20 Maiden Lane, New 

wate on one 

YOU orate 
Not like it. 2% cen 


ow ATO agents ETROIT, MICH. 


see bi Seas ok bis 


with erase in feid 
monty ith ‘Smith, free quart w seg» ADD Jet 





imate 
YARBOR( oe Men 








SUPPLEMENT, 85.00 a year. 
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tirrup, J. H. Stephens................... 
top motion, automatic, B. F. Meyer......... 
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ost t sweeper, H. Glanser. 
/xes, apparatus for sealing, lub 
and coound, Heim S Nottberg —— 5a 
Se puller, J Ri radaccoucntéectiaintiies 
Subadueous pipe tunnel, EK. ¥F. gsdesde 
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= See ahaa tie. 
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THE BICYCLE: 


lieal 


a 
haust vely treated from the following standpoints: 
Tr » 


e by persons diseased 


\\ SUPPLEMENT, No. 1002. 
had at this office and from all 


ur 
To be 


ITS INFLUENCE IN 
and Disease.—By G. M. Ilammond, M.D. A rai- 
d interesting paper in which the subject is ex- 


the eyele by persons in heaith. 2. The use of 
Contained in SCIENTIFIC 
10 cents. 











Graceful— 


Waverley Bicycles are 

ing to the eye. Their mech <= 

anism is perfect. What 

could be wanted than the 

famous ’96 Waverley greatly 

improved at such a price? 
Better than them all is the 1897 $100 

which sells at the fixed price of 
Send for a Catalogue. 


VERLEY—with absolutely true 
Indiana Bicycle Co. = = indianapolis, Ind. 





bearings—built on a new principle 


















“BROOKS” 


SPRING SEAT Post 
= inal. The Best. Ly ay 
es away all jolt and jar. 
euhell Can use any saddle. Ityeer 
weler don'thave te, will ke cent on eneat, 
c x D. — satisfaction guaranteed. Insist 

on having a “Brooks” w a 
KS SPRING Sead Post 
1540 Marquette Building, + - 
PPP A 
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Most Popular. 
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More Crescent Bicycles 
made and sold than any 
other kind—s6,000 Crescents 
Sold in 1895, 70,000 in 1896. 
Crescent popularity grows 
Steadily, 

The reason is plain: we 
sell at fair, fixed prices the 
best and handsomest bicycles 
itis possible to produce. The 
same quality to all, the same 
prices to ail. 
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WESTERN WHEEL W ORKS 
CHICAGO—NEBW YORK 
Agents everywhere. 


Crtalogue free 
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Valve mechanism, J. 4. Healy. 


ago! 
Washer. See Bottle washer, 
Stal 


Washing machine, J. W. 


Water tube boiler, J. E. Schlieper.... 
Water tube boiler, E. R. Stettinius 
Wick for B pent, hydrocarbon oils, incombusti- 








Food extracts, malted dry, Horlick’s 
mt Gompeny 


Pop corn, J. B. =e 
Ribbons. "velvet, J. 
Steam, oil and ammonia separators and steam ex- 












an petoced py of the specification and drawing of 
list, or an it in t 
nthe Bey - | Fa Bo paten pent 


—# 
10 cents. lease state ——F.-4 
ot the i erin and remit to Mann & Co., 361 
B ay, New ¥ 8 ven where 
Hy op hee of copies are desired at one e. 


may now be obtained b: iz ite te 


Say ar peor the inventions named in 





for an 
Seine tet. pe provided they are sim aS 
f icated the - a ee ‘or 
York. Other fureign LEAF += 
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fire and rim for wheels, pneumatic, C. K. Welch. 580,089 
O70 





Ba ub. 
Pubular drill for su operme work, T. Symonds. ... 580,351 
aX delabert 213 








Vehicle, child’s, J. Fenton........ “ + 518.970 
Vehicle traction device, D. M. B. H. Cochrane. . ~ 580,254 
ey Bis NU escrenschctlsal abcccocccccent 216 
Vehicle wheel, EA. tired, J. F. Seiberling....... 4 
e le, R. NP ianecbéochivabesebercceceue 
SE IPOS ove saccviexitw cece ceeesesceunee ie. 





Watchcase pendant, F. Mink......................6. 579,906 
Watch plate, D. Harrington....................... 5S0,046, 
Water cl , combined flush and siphon tank 
RE NI « discetee these tans sahcenniuen ane 580,084 
Water motor governor D. Williams. .580,097 to 580,999 
Water tube boiler, E. fey: MA sitsedates. samboves 50, 196 











wa o>. 2, y- Fe y sooccecqueuptcepé de tesasectdeséogsc 308 

nm FF. Bag. — Te ee 580.2 

Window, J. H. sy 4 epertpeacececashte Bebcahéveces $5 
indow screen, R RES 580,257 

Wire stretcher, J. M NEL, cadenteccdduionth outs 091 

Wire stretcher, J. E. Wheelock..................... 580,242 

Wrench, A. P. Wiltse. A NE SR , 580,027 

op wringer. 

Yoke, neck, J. Garper o eebneredecoeoscnsecesecesce 580,275 

TRADE MARKS, 

Alloys, metallic, Buffalo Brass Company............ 29,783 
Antiveptics, including food Preservative pre ‘ 
wae Pacific Borax and Redwood’s ( comnte val — 

Baking 7 pans, certain named, W. H. Mullins...” 29's08 

Beer, er SD inntinnecschcbebentoaces ccosedeee 01 

Beer’ lager, Dobler B Brewing Company.............. y 

Beverages, carbonated, Liquid POarbonic Aad 
Manufacturing Com itemadenedisnnuntihementnuen 29,802 

and tanks con ng steam or any mensd 
under pressure, manholes and covers for, 

i ibhns sdeiincatenneschinieoteiibonneedace cess 
Boots and shoes, Rice & Hutchins........ .......... Fd 
Busks, side steels and he seme for corsets, stays am 
Bustles, pads and sleeve extenders, Warner Bro. 

SE Cb casdonscoce ceneneseacsocscoccsceese 29,778 
ed is. Pour, tobacco, cigars. Ors, s0ap, 
fruit and Wh) foods, Weldeman 

Cian can dahehiduncconsedashirs oséineces 798, 29,799 

Car seats, Hale & Kilburn Manufacturing Com- nm 

Chamois pear skin polishing cloths, John Bright & Bro- 20,72 | 

Clothes pins, A. W. Dodge Giothes ‘Pin Manafac: 
turing omente cn antinbalteelthnendiadenckstiall = 29,807 

Clothes wringers, American Wringer Com 20,805 

Cocoa bean for drinking and cooking, pow area, s. enue 

© r% Cincrest esees ee "Coffee eescencs ing toe 
Mnenarcodectsverecuccecécosevcdsoqnbel Sen 796 

Electrical machinery and conductors and contriv- 
ances, itish I d Wire Company ..20,811, 29,812 

Flour. Di Diastase Flour Company..........~..-.«««.s0« 2,787 

Fiour, wheat, Ballard & Ballard Cpa, 

788 to 29,792 

Flour, wheat, Meyer & Bulte.................. 798, 29,794 








haust heads, Direct Separator Company........ 504 
Taleum powders, G. Mennem. ............-0.s-e0ee00e 784 
Velveteens, Mechanische Weberei zu Linden... .. 29,781 

DESIGNS. 

Brush, paper pootstening, G. E. Mayger............. 6,962 
Buckle, B. C. Brown..........:.....sese000s .. +. 26,568 
Caine fabric, H. es Mo SEED. csrccctecsetoes 26,874, 26,875 

body, y Te PERO......cccccccccescesecs 4 
Oil can, pocket, F. 8S. Chase...........-.6.ssceeceeeeees 6,871 
Priam light, 0. H. Rocce cssesnscadpociinb oct 26, 
Prism light, W.S. MacHarg... .........-.-.scessecees 868 
Prism plate for windows, W. H. Winslow... 26804 
pram tne O. H. Basquin..... 26, 866 
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Sometimes You Wonder 


hI ycles whether it is profitable to handle a machine 
that lists below $100. Look at the ’97 “Patee,” 

highest grade only, at $60; made of the finest ma- 
terial throughout, with standard lines, narrow tread, 
large balls; in fact, all up-to-date improvements, and 
the handsomest finish on any machine. Absolutely 


and liberally guaranteed. 
&#” Write for Catalogue and Terms to Agents. 


PEORIA RUBBER & MFG. CO., PEORIA, ILL. 





’ * 

HALF A CENTURY OF CYCLES.—AN 
interesting history of the cycle from its origin ap to the 
present time. The first crank-driven bicycle. The 

*vone-shaker” and its successors. The tricycle. The 
modern wheel. Oycie building a science. Points of ime 
lh ‘The pneumatic tire. A hand and foot erele. 

ith 9 illustrations. ety in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 1012. Price 10 cents. To be 
bad at this office and from all newsdeaiers. 


No. 
BUL 
EYE .. 
$12.00. 








For 4x5 Pictures, 


AS Simple... 
Pocket Kodak. 


pibsite erty wi ce Seleomet 


lens, i shutter and set of three stops. 
Handsome finish. 


EASTMAN KODAK COMPANY, 
Booklet Free, Rochester, N, Y. 





PORTABLE, On WATER PROPELLER 
“eas eAeTH 


NY ONE CAN, ae 
wot; Eres, ee 








WK 5, Ae 


CheeParkeSpring» Saddle 


Unequaled for Easy Riding 
With the Park spring, the 
rider is relieved from in- 
jurious jar, which ts the 
only unpleasant feature 
about cycling. 









A TRIAL 
FREE. 








Entirely New 
On receipt of pri : 
we will ship to ant Principle. 
address, a saddle 
suitable for your weight, with the privilege of return. 
ing it after a week’s trial, if not entirely satisfactory; 
you to prepay expreas charges. and apon receipt of saddle 
will at once refund money. [" Send for catalogue free. 
Wanted - Ngee in +a? town, men or women. Send for 
particulars. «. ro hn & © @., Toledo, Ohio. 


ONLY PRACTICAL MAGAZINE CAMERA 
SUNART’S 


“VENI, VIDI VICI,” 


SUNART MAGAZINE, 
SUNART FOLDINGS 


Send for Miustrated Cata- 
logue—? sent stamp. 


ROCHESTE a, N.Y. 





SUNART PHOTO CO.. 
THE WATERLOO AND CITY ELEC- 


trical Underground Ratiway. Details of construction of 
a tunnel and railway to afford a means of rapid commu- 
nication between Waterloo station and the City of Lon- 
don. With 24 illustrations, Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. Noe. 1627 and 1028, Price 
W cents each. To be had at this office and from a!! 











newsdealers 








oN 
gainer. SnPry im 
Button 
No Danaek 
Possisee. 





NEvy YoRK. 





Boats, Skiffs, Canoes, Launches 


grade Sporting, 
Athletic. G a na and 

wees tne Buppites. a 

per cent flower . #4 other 


reliable dealers. {2 Catal 
SECON D-HAND | ALWAYS ON HAND. 











oorlal i Balt 
cago, Hl. 





wm. WooD, 135 \ 15 West 125th St., New Y ork. 
MANUFACTURE OF BICYCLES.—A 
very comprehensive article giving the details of con- 
struction of every part of these vehicles, With 6 en- 
gravinus. Contained in SCIENTIFIC AMERICAN 8UP- 
PLEMENT, No. 9@S. Price 0 cents, To be had at this 
office and from al) newsdeulers. 
sre. ENGINE CASTINGS 
on GAS 
m Siattonesy oad Dynamo 
enor pastes A. f—— Machines, 
flectrieal upplies, Telephones. 
¢@” Send stamp for catalog. 
MIANUS ELEC. CO., Mianus, Conn. 
A written guarantee with each set of axles. 
97 PATTERN 
8,000 sets in use 
Indorsed by _the leading 
Cy ey 
Reduces a ioe 75 per 
— orse can do the work of two. Mechanicaily 
‘ect. be put on old or new work. 
rite for our llustrated 
nials, which we send free on application. 
Bearing Axle Dept., 184-190 Lake Street, thi 
BALL BEARING AXLES AND RUB- 
ber Tires.—A paper read before the Carriage Builders’ 
Nationa! Convention, Philadelphia, October, !504, show- 
ing the advantage to be derived from the use of ball 
bearings and pneumatic tires in road vehicles. Con- 


tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 
W cents. To be had at this office and from 
all newsdealers. 








ALCO VAPOR LAUNCH 


Motor controlled from bow. Vaive move- 
ment, 12 to 1, 16 ¢ to © ft. Launches 
Pyine Serews a specialty. 1. 2, 4 
7, 12, 14, and OH P. No licensed 
engineer or pilot 
required. Speed 
and safety guar- 
anteed. No dan- 
* gerous Naphtha 
or Gasoline used. 
No disagreeable 
vibration. 


62 Send Ten Cents in Stampa for 1897 Catalogue. 
Marine Marine Vapor Eng Engine C Co., ft. . Jersey Av., Jersey City, N. 4. 


Portable Striking Bag. 


A Home Gyninasium. Stand in corner when 
not using. Agents Wanted. Send for 
Lllustrated fpimong y 










THE MASK AND FALSE NOSE IN- 
dustry.—Full details of the method of manufacturing 
false noses and false faces in Paris. With 4 illustrations. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No 

00S. Price 10 cents. ‘'o be had at this office and from 
all newsdealers. 


DIXON'S 69! 





saves wear of chain, pre- 
vents rust and increascs 
ease, speed and comfort. 








ee It will pay you 
send 10 cents for sample 


__ JERSEY CIT city, N.3 


CYCLE CHAIN 
GRAPHITE 


JOS. DIXON CRUCIBLE CO.. 
LOCK UP YOUR WHEEL! 


cow your Bicycle safe from strang- 


rE “LAPT LR 
om ts Tien Lock 
Reombinations. % oz. weight. Pric« 
Scents. Ulustrated catalog of Bi 
cycie Sundries free te ao only. 


GEO. W. NOCK 
148 N. Fourth St. ‘Philadelphia, P a 





oe 


Che Worden Hickory « 
e « Frame Wheel 


A perfect cushion frame which destroys all vibration, 
ean be taken apart and reassembled, and in case of 
fracture can be replaced )¥ anyone. 

A simple, strong, and rigid connection. No brazing. 

The strongest and easiest riding wheel made, 

A High Grade Bicycle in al! its parts. 


The Worden Hickory Frame Cycle Works, 
Syracuse, f. ¥., U.S. AL 





T0 EARN MORE, LEARN MORE. 


Electrical, Mechanical, Steam and other Engineering Branches Taught by Mail. 


« «+s THE CORRESPONDENCE SCHOOL OF TECHNOLOCY, CLEVELAND CHIO. 
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Scientific American, — 








UMdvertisements. 


ORDINARY RATES. 


inside Page, ench tusertion -- 75 cents a line 
tack Page. each insertion ««-- 81.00 a line 


if” Por some clases of Advertisements, Special and 
thgher rates are reeutred 

The above are charges per agate line—about eight 
words per lin This notiwe shows the width of the line 
" vd ie set in eaane type. Engravings may head adver- 
tine nits at the same rate per agate line, by measure- 
vent. as the letter press Advertisements must be 
eoel ved a Publication Office as early as Thursday 

orning ‘0 appear tn the fullowing week's issue. 


4M<tm x 





§ MCW > etm 02> 


i 


c<& <O>mnz 


high grade. Features Rev eape ted as 
J and Substantial. Agencies offere 
for unocetpied territory. 


Crump=Zyclometer 


10,000 Mile Recoroer. 
Made Entirely of Brass. 
Abscluicly Accurate. 

No Steel Springs to Break. 
Cannot Jump the Figures. 
Parts are Interlocked. 
Registers Miles and Tenths of Mile. 
Correct in size to look well on wheel. 


Che 
Crump 
Ciip. 


The only Adjustable Clip made. 
Can be ean to any — of spoke. 
Iv” Send for irt¢ 


The Waterbury Watch Co. 
WATERBURY, CONN. 


GASOLINE ENGINE 


is used for almost every 









Ne alugr free Jor the asking 


THE . 
CHARTER 


purpose power is applied 
to under the sun, and is 
unequa'ed 

full particulars by addressing 


CHARTER GAS ENGINE CO 
Box 148, Sterling, Il! 
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The 

American 

Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns 

Letters-Patent No. 463,560, 
granted to Emile Berliner 
November 


a combined Telegrapli and 


17, 1891, tor 


Telephone, covering all 


forms of Microphone 


NN ee eee 


Transmitters or contact 


lelephones. 
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Rid = Che = Olive! 


To THOSE INTENDING BUILDING — 


To imsure a perfect and permanent finish on all natural interior woodwork the use of 
the WHEELER PATENT WOOD FILLER is easential. It leaves the wood pores transparent. 

AN OUTSIDE PAINT that outlasts lead and oil paints, is BREINIG’S LITHOGEN SILI- 
CATE PAINT, especially adapted for buildings exposed to salt air. 


should see their specifications carried out in full, and examine bills 
fied before accepting work as satisfactory. 
Sole manufacturers of the above articles 


Architects and owners, in their own interes 
for the articles » 


References Most of the leading architects throughout the U. 8. 


THE BRIDGEPORT WOOD FINISHING CO., New [lilford, Conn. 
New York, 240 Pearl Street. Chicago, 215 E. Lake Street. Boston, 85 Oliver Street. 


Don't be Satistied 
with “Good Enough ‘|| 
































These are chips from machine 
steel—the kind of steel used by 
most bicycle makers. 

It is cheap to buy and easy to 
work—the “good enough” kind. 
Can be case-hardened only—that 
is, a thin skin of hardness that 
soon wears through. 


These are chips from crucible 
steel—the kind of steel that VIC- 
TOR BICYCLES are made of. 

__ Very expensive to buy and 





clear through, making one part 
of the piece as hard as another. 








“VicTOR GRADE” means BEST. 
Send for our catalog and learn all about it. 


OVERMAN WHEEL CO. 


NEW YORK. BOSTON. CHICAGO, DETROIT. 
DENVER. SAN FRANCISCO, PORTLAND, ORE. 
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Blevelee, Watcnes Gum, Buggies H» 
Sewing Machines (rgans Pianos Safes, Tools | 
Seales of a]l varieties ved |00v other articies 
Lists free ~Curcade Scate Co . Chiesgo I) 





AL s it 











WE MAKE OUR TUBE 
of FIFTY CARBON STEEL 


Because a Tube like this of our Is just as strong as a Tube like this of 


25% 
CARBON 


50% 
CARBON 


STEEL 





While Wricut ron Weienr in a Bicycle our FIFTY CARBON Steel will iast so long 


and TWENTY-FIVE CARBON Steel will last only so long 
— THE FULL IMPORT OF THE PARALLEL LINES. 
com parison which they gfaphically make indicates the result of the prolonged investiga- 
cena of the most practical experts of the world. 

That the tests in our Own laboratory corroborate these results is merely so much to its 
dec ofteres Teen tien Mt at ves the trial to have been 
bicycles o 4 corrott design | empecnewrection. hay! ete eM, : MAINS. Ry gummed 

ae o areat! t thi bicycle manu 
chouia, every dealer Goer ~ Insist on having tt; Overy rider sould decmand tt. 
Send for Catalogue. THE POPE TUBE CO., Hartrorp, Conn. 
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Don't Be +g 
Persuaded 


into paying a high 
price for a Swiss 
watch. Waltham 
Watches are the 
most accurate made. 
The “RIVERSIDE” 
and “ROYAL” 
movements 
particularly recom- 
mended. 

Foréale by all retail je 


Cribune ° Bicycle 


























Tested and True. 





The Easiext Ranning Wheel in the Werld. 
tc” Send for Catalogue. 


THE BLACK MF6. CO., 


ERIE, PA. 























and Convenient. Chosen by 
ae Goverrments. Used for 


PHIESIMAN & CO” incorp’d. 
330 Bourse Bidz., 


PHILADELPHIA, PA. 


WJOHK 
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STEAME PACKING 


we Dullding Felt” Lincin buliee eee 


DESCRIPTIVE PRICE LIST AND eae SENT FREE. 


H. W. JOHNS MPG. 60., 87 Malden Lane. N. Y- 
Pa PL SASOLINE — INES %. $100 
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